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For nearly thirteen years radiography of the chest has been 
employed as a diagnostic aid in pulmonary tuberculosis, anid 
its utility highly recommended by the foremost clinicians in 
the world, but, strange to say, it has not yet become very 
popular. 

Authorities, such as Rieder,’ Albers Schoenberg,? Kyritz,* 
Krause,* Wolff.> Pfahler,6 Levy Dorn & Cornet,? Holland§ 
Wenckebach,® Arnsperger,!® have furnished splendid illustra- 
tions of its diagnostic value, so that we wonder why the med- 
ical profession is so sluggish in accepting a diagnostic aid 
recommended by such reliable men. 

Two obstacles seem to impede the way to its extensive use: 
First, the cost; second, the lack of facilities for obtaining per- 
fect radiographs by the general practitioner. 


NOTE—The explanation of the inserted Stereoscopic Radiographs will be 
found on the back of each insert. 


j 

2 
| | 


= 


156 AMERICAN QUARTERLY OF ROENTGENOLOGY 


Even perfect radiographs are not appreciated by all, because 
it requires a certain amount of practice to make correct inter- 
pretation, and to those who are not familiar with this work 
the radiographer’s interpretation is not always convincing. 
They suspect that the enthusiastic radiographer is apt to make 
false deductions, being influenced and misled by what he 
wishes to find. 


To a certain extent, the general practitioner is justified in 
his conservatism. He does not wish to employ a method, the 
advantages of which he himself cannot see. Even experts con- 
fess their inability to explain all radiographic shadows, the 
most perfect plates often displaying mysterious findings. 


Therefore, we cannot expect the chest radiograph to become 
popular as a diagnostic aid in pulmonary tuberculosis until 
we furnish the practitioner with a photographic plate which 
he himself can interpret. 


Stereoscopic radiography appeals to me as the most promis- 
ing possibility in attaining this end. I desire to report my 
experience with this advanced method and state beforehand 
that its advantages are so pronounced and so easily demon- 
strated that I expect to arouse an interest in those who still 
regard radiography of the chest of doubtful diagnostic value. 
One cannot, however, be too emphatic in stating that the 
radiogram, no matter how perfect it may be, can be regarded 
only as a diagnostic aid to the other methods of examination, 
and not as their substitute. He who will diagnosticate with 
the X-ray alone will make many blunders, and soon learn that 
he must employ at the same time the other well-tested methods 


of examination and then use the radiogram to confirm his 
diagnosis. 


In the fall of 1907 I began to employ stereoscopic radio-. 


graphs for practical purposes, namely: To trace fistulous tracts 
and empyema (Beck)!! by means of the bismuth paste injec- 
tions. (Stereo 1 and 2.) While we. have also employed it in 
the diagnosis of other diseases of the chest (Beck),’* a special 
study of its value in the diagnosis of pulmonary tuberculosis 
has been carried on by me for the past two years. 
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CAUSING SINUSES 
ILLUSTRATING ART CLE OF DR. EMIL G. BECK CHICAGO 


We note that the original focus of tubercular disease originated in the second and 
third lumbar vertebrae. ‘The abcess on the left opened above ‘the crest of the illium; 
It is possible to tell in which direc- 
tion the sinuses have lead to their openings, and in what relation they are to the 


the one on the right, above Pouparts ligament. 
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other structures of the pelvis and spine. The rectum is shown to contain fecal masses, 
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STEREO Il. SPONDYLITIS WITH BILATERAL PSOAS ABCESSES 
CAUSING SINUSES 
ILLUSTRATING ART CLE OF DR. EMIL G. BECK CHICAGO 
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A series of seventy-five cases, from the practices of my 
brothers, Drs. Carl and Joseph Beck, as well as my own, in- 
cluding some from the public sanitarium for the tuberculous 
at Dunning, Illinois (a State institution which takes care of 
about 450 consumptives in advanced stages), forms the basis 
of this report. 


The method, as we know, consists of the taking of two 
separate skiagraphs of the same region of the body from dif- 
ferent angles, without changing the position of the parts 
during the two exposures. 


After the plates are developed they are placed side by side 
and viewed by means of a pair of prisms, and thus the stere- 
oscopic view is obtained. 


Stereoscopic radiography has been employed in this coutitry 
(Kassabian)'* and abroad since the discovery of the X-ray, 
but its practical diagnostic value in pulmonary tuberculosis 
has not been sufficiently brought to the attention of the med- 
ical profession. The work of Professor Wenckebach at the 
University of Groningen, and his excellent illustrations, and 
that of Alban Koehler, have stimulated me to perfect this 
method and to further its practical application. After one 
has employed this stereoscopic method of radiography he will 
no longer be satisfied with the single plates, and realize under 
what disadvantage he was working when using non-stereo- 
scopic plates. One obtains an entirely new conception of this 
science and recalls the numerous errors of the past which 
resulted from false interpretation of single radiographs. 


NON-STEREOSCOPIC RADIOGRAPHY. 


The single radiograph is merely a shadow picture of the 
objects placed between the anode of the X-ray tube and the 
sensitive plate. The shadows thus produced appear in one 
plane, so that one is unable to judge whether the object pro- 


ducing them is located on the anterior or posterior part of the 
chest. 
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Overlapping shadows, produced by two or more objects, 
which happen to be in line with the source of the rays, will 
appear as one single, although somewhat intensified, shadow. 

Moreover, the size of the object is distorted, depending alto- 
gether upon the distance of the same from the sensitive plate. 
For instance: A lesion the size of a hazel-nut, located on the 
posterior part of the lung, will give a distinct shadow not much 
larger than its actual size, while the same lesion, located on 
the anterior part of the lung, will produce a shadow twice its 
actual size, but much less distinct in outline. 

A convincing illustration of this fact is seen when the stere- 
oscopic card (Stereo 3) is viewed. It represents a radiograph 
of four coins (American half dollars, which, of course, are all 
the same size) placed side by side on a wire screen, each coin, 
however, being placed at a different level from this screen, 
supported at the different heights by various thicknesses of 
cotton. The first coin is directly on the wire screen, the second 
is one inch higher, the third two inches, and the fourth is three 
inches above the screen. (The upper set is transposed to show 
a pseudoscopic view, referred to later.) 


In the single plate the difference in the sizes of the coins due | 


to spreading of the shadow, is quite apparent, and the differ- 
ence of shadow-intensity quite perceptible, and all coins appear 
to lie directly on the screen. 

In viewing the lower set of. coins by means of the stere- 
oscope, all four coins appear of equal size; the difference in 


the intensity of the shadows is not nearly so marked, and their ° 


relative distance from the screen quite distinct. (See lower 
set of coins marked “Stereoscopic.’’) 

This holds good only when the plates are viewed in the same 
way in which they were taken, i. e., the coins to appear be- 
tween the wire screen and the observer. By transposing the 
plates, that is, by shifting the right plate to the left’and the 
left plate to the right, without turning them, the difference in 
the size will appear even more exaggerated. (See upper set of 
coins marked “Pseudoscopic” on card 2.) 

Another disadvantage of the single X-ray plate is the fact 
that the translucent lung is obscured by the shadow of the 
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(DEMONSTRATING THE FACT THAT BY THE USE OF STEREOSCOPIC RADIOGRAPHS 
WE OBTAIN A TRUE OPTICAL VIEW OF THE OBJECTS) 


Four American half dollars are placed side by side on a wire screen, each coin 
being raised one inch higher than its neighbor by the support of cotton. Looking 
at the single plates each coin appears of a different size on account of the distortion 
of the shadow. Viewing the lower set, marked “*Stereoscopic,’’ by means of the hand 
stereoscope, the four coins return to their equal sizes and stand off at their respective 
levels, approaching the observer's eye. 

The upper set, marked “‘Pseudoscopic,”’ illustrates the wrong way of viewing 
stereoscopic pictures, namely — by transposing the plates. |The distortions here are 


exaggerated. 


Emil G. Beck 
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STEREO III. COIN EXPERIMENT 


(DEMONSTRATING THE FACT THAT BY THE USE OF STEREOSCOPIC RADIOGRAPHS 
WE OBTAIN A TRUE OPTICAL VIEW OF THE OBJECTS) 


Four American half dollars are nlacer side hy side on a wire cereen each aonin 


e 
5 
a 
F 
: 
: 
at. 
4 
; 


5 »* % 4 \ as 

s 4 v 

: 


BECK: STEREOSCOPIC RADIOGRAPHY 159 


heart, the ribs, and the overlapping clavicles. It is unusual to 
obtain a clear apex, since the forward curve of the first rib 
and the overlapping clavicle often obscure the entire space of 
the apex. 

How is one to make correct deductions when such physical 
obstacles are to be overcome? 


STEREOSCOPIC RADIOGRAPH. 


The stereo-radiograph overcomes many of these difficulties. 
The fusion of the two pictures into one by means of the prism 
glasses builds up a translucent body resembling a glass model, 
in which all structures can be plainly distinguished. The radio- 
graph really ceases to be ashadow. The plastic effect produces 
clearer outlines of structures, and all parts stand out distinctly, 
so that the distance between them can be estimated. 

The bones become more translucent and the convexity or 
concavity is easily discerned. The overlapping of the clavicle 
and the first rib is of litthe consequence since the translucency 
of the bones permits inspection of the hollow space between 
them. 


Lesions within the chest are thus easily located and their 
density and contour determined without difficulty. The dis- 
tortion of size of structures, the fault of single radiographs, is 
corrected in the stereo-radiograph, because it produces a true 
optical view. Another advantage is the possibility of inspect- 
ing the chest antero-posteriorly, as well as postero-anteriorly, 
by simply transposing the plates. 

In the antero-posterior view one can note distinctly that the 
spinal column and scapulae are behind the heart, and that the 
ribs curve forward, while the clavicle appears to stand out 
about one inch anterior to the chest wall. By transposing the 


plates the entire picture is reversed as though the subject were 
viewed through the back. 


The correct way of inspecting the plates, however, is to view 
them in the same relation in which they were taken; in other 
words, if a chest has been taken dorso-ventrally, it should be 
viewed dorso-ventrally. The reason for this is explained by 
the coin experiment. 
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A practical illustration by means of the stereo-radiograph is 
more convincing than a mere description, or even by the repro- 
duction on small cards, where a great deal of the detail is lost. 
The interpretation of single plates requires a great deal of 
experience, but the stereoscopic examination is so convincing 
that an intelligent layman may understand it. 

The following points will be illustrated: 

1. That the early signs of infiltration of the lung may be 
shown, where the diagnosis by other methods is doubtful. 

2. That when diagnosis is certain, the extent of the tuber- 
culous disease and formation of cavities may be demonstrated. 

3. That an active tuberculous process may be differentiated 
from a latent one by means of the radiograms. 

4. That the bronchial tree produces shadows which must 
not be mistaken for tuberculous foci or peribronchial glands. 


INCIPIENT TUBERCULOSIS. 


Stereo 4 illustrates an infiltration of both apices in a case of 
incipient tuberculosis. 

A. V., twenty-six years old, had never suffered with any 
affection of the lung until May, 1909, when he noticed a daily 
rise of his temperature, and loss of weight. In July, 1909, he 
requested an examination because of loss of strength and 
fifteen pounds in weight. Aside from the positive Pirquet test 
and loss of weight, with daily elevation of temperature to 
99.6°, we could find no symptoms indicating tuberculosis. The 
stereo-radiograph, however, clearly showed an infiltration in 
both apices (Stereo 3). The patient was kept in Chicago for 
two weeks for observation, during which time he-developed a 
slight cough and further loss in weight, his temperature rising 
to 100° every evening. He was advised to go to Colorado, 
where our diagnosis was confirmed and proper treatment 
instituted. 


In this case the radiograph was the deciding factor in the 
early recognition of the pulmonary disease. The cloudiness in 
the apex indicated that the disease was not sufficiently ad- 
vanced to produce any signs which could have been discovered 
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STEREO IV. INCIPIENT TUBERCULOSIS 
ILLUSTRATING ARTICLE OF DR. EMIL G. BECK, CHICAGO 


Viewing this card by means of the hand stereoscope w 
lungs infiltrated. This sign aided in 
positive symptoms. 


fe can see the apices of both 
the diagnosis before “the patient developed 
Diagnosis was corroborated later by positive findings. 
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STEREO IV. INCIPIENT TUBERCULOSIS 
ILLUSTRATING ARTICLE OF DR EMIL Berk 
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by auscultation or percussion, but in connection with a positive 


“Von Pirquet” test, fever and loss of weight, one could hardly 
hesitate to pronounce it a case of incipient tuberculosis. 

In our series we have met with a number of cases of this 
type, and, as a rule, the subsequent history proved our diag- 
nosis to be correct. Again, in a number of cases where the 
disease was suspected, the radiographs proved the suspicion 
unfounded. 

Before illustrating the difference between the active and 
latent tuberculosis, | will try to account for the frequency of 
the shadows in all chest radiographs. 

It is known that mottled shadows and strands near the root 
are found in radiographs taken of perfectly healthy persons, 
when tuberculosis is not even suspected. In fact, perfectly 
clear chests are exceptional. At the root there are nearly 
always a number of spots, three or four on each side, which 
are usually supposed to be cicatrices or calcified peribronchial 
glands. From the root we often find a number of strands 
running upward toward the apex, and some downward, espe- 
cially on the right side. The latter have been called “Lymph- 
strange” by Germans and are sometimes taken to be cicatrices 
from healed-out tuberculous processes. In taking radiographs 
we not infrequently find large areas of the lung studded with 
small star-like spots, in perfectly healthy persons, with no 
symptoms to account for the same. 

To illustrate this we have taken chest stereo-radiographs of 
ten perfectly healthy nurses, ranging from twenty to forty 
years of age, and have found in only one what we could pro- 
nounce a clear lung. The other nine showed the signs referred 
to. 

To a novice these findings must prove very confusing. How 
is he to judge whether a patient has tuberculosis, when nearly 


all chest pictures show similar spots and streaks? 


The shadows and strands usually running from the root of 
the lung were always a puzzle to me until their real signifi- 
cance was revealed by the following study. Their origin has 


been a disputed subject by many observers, the opinions vary- 
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ing so much that it was difficult to know to which theory to 
lean. Some claim that these root shadows are due to the folds 
of the pleura (Halls-Dally), other authors claim that they are 
the shadows ‘of blood vessels or lymph channels. An inter- 
esting and most reliable study was published by De la Camp! 
in 1904, and his conclusions, that the root shadow (‘Hilus- 
zeichnung”’) is produced by the bronchial system still holds 
its place among most of the radiologists. 


The similarity in the topography of these streaks to the 
branches of the bronchial tree was so suggestive that I decided 
to study the anatomical distribution of the bronchi in order to 
ascertain if these streaks were really the shadows of the 
bronchi. For this purpose | injected the bronchial tract of a 
fresh cadaver with 200 grams of liquefied bismuth-vaselin 
paste, and took a stereoscopic radiograph of this chest (Stereo 
5). The picture thus obtained furnished a true reproduction 
of the bronchial tree in situ, with plastic effect, clearly show- 
ing the relations of all the structures within the chest. 

The division of the trachea in this case took plac :posite 
the sixth dorsal vertebra. It is generally assume! that the 
right bronchus is a continuation of the trachea. Practically, 
this is the case, but if one wishes to be exact, our radiograph 
shows that this statement must be modified. Exact measure- 
ments in this case show that the right bronchus deviates seven- 
teen degrees and the left forty degrees from the line of. the 
trachea. These angles may vary in different subjects. A repe- 
tition of this means of measurement in a large series of cases 
would be a reliable method of determining the question. 


The number of subdivisions in the bronchi are not uniform 
in all parts (varying from six to ten), the bronchi running 
toward the lower lobes having more subdivisions. The bron- 
chioles appear somewhat beaded, due, probably, to over-dis- 
tention by the paste. Even in the smallest bronchioles, and 
in a few places the air vesicles have been injected. The latter 
resemble small bunches of cauliflower, placed at the ends of 
the bronchioles. 
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By viewing this Stereo-radiograph through a hand stereoscope one obtains a true 
reproduction of the bronchial tree, in plastic effect, which clearly marks its relations 
to other structures within the chest. 

' The division of the trachea takes place opposite the sixth vertebra. © Exaet meas- 
' urements show that the right bronchus divides at an angle of 17°, and the left at 40° 
from the line of the trachea. 
_ The number of the subdivisions in the bronchi vary from 6 to 10, those running to 
the lower lobes having more subdivisions. 
The bronchiols appear somewhat beaded, due probably to overdistension by the 


injected bismuth paste. Even the smallest bronchiols, and in a few cases the air ’ 
vesicles, have been injected, the latter resembling small bunches of cauliflower 
+t 


placed at the end of the bronchiols. 
This radiograph also demonstrates that the liquified — p: 
channels. 
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STEREO V. BRONCHIAL TREE INJECTED WITH BISMUTH PASTE 
ILLUSTRATING ARTICLE OF DR. EMIL G. BECK CHICAGO 


By viewing this Stereo-radiograph through a hand stereoscope one obtains a true 
reproduction of the bronchial tree, in plastic effect, which clearly marks its relations 
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To explain the displacement of the air within the bronchi 
we can only assume that it has been forced into the partially 
collapsed air vesicles. 


Comparing the distribution of branches of this bronchial 
tree with the perplexing streak shadows of our chest radio- 
graphs, one is struck by the resemblance of their course, and, 
in fact, accurate measurements demonstrate that these streaks 
are undoubtedly the shadows of our bronchial tree. We find, 
for instance, in practically all cases where this bronchial 
shadow is present, a triangle, the base of which is formed by 
the lower border of the fourth rib, the apex pointing to the 
fifth rib, just about two inches from the border of the spinal 
column. Anyone may convince himself of this fact by looking 
over the chest plates taken in the past, or by looking through 
the atlas, or past numbers of journals which contain hundreds 
of such chest radiographs. There are other landmarks which 
correspond to the branches of the bronchi, so that the correct- 


ness of the origin of these shadows cannot be doubted, for 
instance: 


Close examination of this radiograph of the bronchial tree 
reveals that there is not a trace of the spots or strands usually 
present in other chest pictures taken of the living. The ex- 
planation is very simple when one reflects that the opacity of 
the material injected into the bronchi covers up all traces of 
these strands. This further corroborates my assertion that 


these strands represent the heavy branches of the bronchial 
tree. 


Experiments, in 1905, by Dr. Hickey,!® of Detroit, indi- 
cated that these shadows are due to pulmonary vessels, but 
the fact that these shadows are obliterated when the bronchi 
are injected, and, furthermore, that the parallel lines of the 
bronchial tubes are distinct, favor the De la Camp theory, 
namely, that the bronchi are the factors causing these hilus 
streaks. 

The question now arises: Which constituent of the bronchi 
produces the shadows? Is it the cartilage, an inflammatory 
process, or peribronchial glands? No doubt all these factors 
may contribute to the density of the bronchial wall, but I am 
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convinced that the sclerotic change in the tissue is the chief 
factor, because | find these bronchial shadows very much 
marked in old people, and not marked in children. | have 
excluded the possibility that the dust in the bronchial tubes 
could be the important factor by taking radiographs of coal 
shovelers just as they had finished a day’s work. Their lungs 
did not show these bronchial shadows very clearly, probably 
because they were young individuals. This question is, how- 
ever, not definitely settled. It will require an extensive study 
of a series of post mortem cases, with microscopical examina- 
tion of the bronchial walls, in order to determine which of 
these factors are most prominent in producing these bronchial 
streaks. ; 


We believe thus to have helped in clearing the perplexity of 
interpreting the various chest shadows in the radiograph, and 
thus the most confusing obstacle is removed and we can pro- 
ceed to illustrate the diagnostic possibility of the stereo-radio- 
graph in differentiating an active tuberculosis from a post 
tuberculous lung. 


The distinguishing feature between the active and latent 
tuberculous process is this: In the active state the foci of 
infection are shown by shadow-spots, each surrounded by a 
halo, which merge into other similar foci, so that frequently 
a large portion of the lung appears solidified. This halo, no 
doubt, represents an area of infiltration about a tuberculous 
focus. 

Quite different are the findings in the latent or post tuber- 
cular state, where, by physical examination, the resonance of 
the lung is perfect and no other symptoms of tuberculosis are 
demonstrated. Here we discern the cicatrices remaining after 
the disease has healed, standing out clearly, resemblimg spider- 
like figures imbedded in entirely clear lung tissue. 


The distinction between these two conditions is illustrated 
by stereo-radiographs Nos. 5 and 6. 


ACTIVE TUBERCULOSIS. 


Stereo 6 represents the active disease. The patient, a young 
man, twenty-six, an inmate of the Tuberculosis Institute at 
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iuustrating Article of Emil G. Beck, Chicago 

By viewing this stereoscopic radiograph through a hand stereoscope we obtain 

a plastic picture of the chest of a person in the advanced stage of tuberculosis. 
Both lungs are densely studded with tubercular areas. The shadows on a single 
plate appear in one plane and thus seem to invade the entire lung tissue. Through 
the stereoscope we obtain a correct optical view. Here the shadows are separated 
and seen in their respective depths within the chest, appearing like solid bodies 
surrounded by a halo and imbedded in lung tissue. This active form of tuberculosis 
is easily differentiated from the post tubercular state, where the fibrous scars stand 
out distinctly like spiders surrounded by clear lung tissue. 
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Fig. | Active Tuberculosis Stereo. VI 


Illustrating Article of Emil G. Beck, Chicago 


By viewing this stereoscopic radiograph through a hand stereoscope we obtain 
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Dunning, Illinois, is in the advanced stagesiof 
may be judged from the radiograph alone. Viewing the single 
plate, it appears that nearly the entire lung is solidified, the 
shadows covering nearly the entire area of the lungs. Viewing, 
however, the stereoscopic pair by, means of the prisms, this 
illusion is dispelled. We obtain a correct optical view. The 
shadows, which, in the single plate, were spread in one plane, 
on the plate, are now shifted in the various depths of the chest, 
so that they appear like solid bodies imbedded in clear lung 
tissue, and the consolidation does not appear nearly so ex- 
tensive. 


POST-TUBERCULOUS LUNG. 

Stereo 7 illustrates the post-tubercular state. A young man, 
twenty-four years, who for sixteen years had _ tuberculous 
sinuses of his right knee, applied to me for treatment. The 
affected limb was six inches shorter than the other, due to 
atrophy. Regarding the limb as useless, I advised amputation 
above the knee, which | performed and an artificial limb was 
substituted. This patient gave a history of a prolonged sick- 
ness in his childhood, which suggested to me that he might 
at one time have been also afflicted with pulmonary tubercu- 
losis. At present there are absolutely no symptoms suggest- 
ing this disease. His lung is perfectly resonant; he has not 
coughed for years, nor has he been subject to “colds.” 

To satisfy my curiosity we took a set of stereoscopic chest 
radiographs, which proved quite clearly the healed-out tuber- 
culous process, Stereo 7 showing the upper part of the right 


lung, studded with well defined fibrous scars, surrounded by 
translucent lung. 


In advanced cases the stereo-radiograph furnishes great 


assistance in the prognosis. It enables us to recognize cavities 
in the lung, and plainly shows the extent of the disease. 


TUBERCULOUS CAVITY. 


That tuberculous cavities may be better distinguished by 
stereoscopic radiographs is shown in Stereo 8. Here we find 
a cavity in the right lung with well defined walls. The cavity 
was diagnosed during life-time, and also found at the post- 
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ge Orie sis ‘not apt to mistake a pneumothorax for a 
tiberpnious: cehvity. The characteristic infiltrated wall so 
plainly shown in the tuberculous cavity is absent jn pneumo- 
thorax (Fig. 2). Moreover, we usually find the pneumothorax 
adjacent to the chest wall, while the cavities are found mostly 


in the center of the lung or near the apex. 


With these illustrations I trust to have helped in estab- 
lishing the use of the stereo-radiograph as a diagnostic aid in 
pulmonary tuberculosis and hope that the students of tuber- 
culosis will interest themselves in this most valuable aid and 
put it into practice. 

What are the objections to the stereo-radiograph? The 
principal one is the additional cost. We realize that in order 
to make a method popular, it must be simple and not too ex- 
pensive. I regret that this method does not fill entirely these 
two requirements, but it has offered us such advantages that 
we have entirely lost sight of its cost, and now employ it 
almost exclusively, not only in the chest, but in radiography 
of all parts of the body including the head. 


‘ In institutions in which a radiographer is employed the 

expenditure is reduced to a minimum, and in private practice 

the expense of a radiograph should not stand in the way of 

’ assisting the physician to make or to verify a diagnosis of such 
vast importance. 


2632 Lake View Avenue, Chicago. 
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In viewing this radiograph by means of a hand-stereoscope we obtain a plastic 
picture of clearly defined scars, imbedded in healthy translucent lung. They are the 
remains of a healed-out tuberculosis. In this case the tuberculous process existed 
sixteen years ago. Patient is now perfectly well, and physical examination does not 
reveal any pathologic condition. The star-like arrangement of scar tissue in healthy 
lung is the differentiating factor from an active tuberculous process, where the mottled 
and diffuse shadows indicate an infiltration around the fresh tubercular foci. 


E. Beck 


: 
3 . 


SISOINOUIEGNL AGZIVAH “MA 


+ 


Stereo, VIT 


Healed Tuberculosis 


In viewing this radiograph by means of a hand-stereoscope we obtain a plastic 


picture of clearly defined scars. imbedded in healthy translucent lung. They are the 
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The stereoscope will bring out in plastic effect 
the dense wall surrounding the abcess cavity. This 
is the differentiating point from a pneumothorax 
where the wall is absent. The abcess ‘avity is 
usually in the center of the lung, while the pneu- 
mothorax is as rule along the chest wall. 
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ROENTGEN-RAY DIAGNOSIS OF DISEASES OF 
BONES.* 


BY WILLIAM H. DIEFENBACH, M. D. 


One of the developments in Roentgen-ray diagnosis which 
is of the utmost importance and the diffusion of which is 
essential for further progress in medicine, consists in the . 
recognition and differentiation of diseases of the osseous 


system. 


Fractures, injuries and abnormalities, acquired and con- 
genital, have heretofore received due consideration and the 
Roentgen literature on these subjects is voluminous and 
satisfying ; the subject of diseases of bone, however, still offers 
fertile soil for further study. 


The object of this paper is not to cover the entire subject 
by. reference to or including the work of others; it will con- 
sist of an exhibit and discussion of lantern-slides collected by 
the writer during the past decade and upon which discussion 
and criticism is invited from the members for mutual profit. 

Rachitis, Barlow’s disease, Acromegaly, Cretinism and 
Myxedema will not be discussed in this article as the usual 
methods of diagnosis are quite satisfactory in above lesions 
and their additional presentation would extend the scope of 
this paper so as to make it too lengthy. 

The lesions which will be shown in sequence are as 
follows: Periostitis, enchondroma, ostitis, osteo-myelitis, 
osteo-malacia, ossium fragilitas, bone-cysts, osteoma, including 
bone changes in early arthritis deformans, osteo-sarcoma and 
lastly tubercular, syphilitic and gonorrhoeal bone lesions. 

The first slide represents a common periosteal lesion found 
after typhoid fever—bulging out of the periosteal shadow and 
practically no involvement of the bone itself. Simple peri- 
ostitis is difficult to diagnose until the inflammatory process 


*Read before the American Roentzgen-Ray Society, Atlantic City, N. J., 
September 23rd, 1909. 
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Fic. 9—Osteoma, verified microscopically. 
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has produced some swelling and deposits of some size are 
noted. This requires at least one week when circumscribed 
areas of darkness co-incident with exudation and sclerosis 
appear. Suppuration and necrosis are readily distinguished 
when supervening upon simple periostitis. In these cases 
there are circumscribed areas of darkness and mottling which 
may eventually extend over a large area. 

Dental injuries frequently produce maxillary periostitis 
and the Roentgen-ray will readily differentiate this lesion 
from neuralgia and neuritis at this and other locations. <A 
number of cases of so-called facial or maxillary neuralgia were, 
after Roentgen examination, found to be due to periosteal 
inflammation or abnormalities of the tegumentary system and 
not due to nerve lesions. 

In periostitis gummosa infiltration of the gummatous 
deposits causes a swelling of the periosteum and of the 
Haversian canals; the nutrient marrow channels enlarge and 
become filled with gummatous material. This swelling of 
the periosteum and the invasion of bone in secondary syphilis 
produces a characteristic bulging; a bow-like curve is 
especially noted at the tibial upper and middle third and has 
long been a classic diagnostic feature of this disease. These 
lesions will be shown under syphilitic bone lesions. 


ENCHONDROMA OR CHONDROMA. 


Enchondroma is found most frequently in the metacarpal 
and phalangeal bones but may also occur in other long bones 
such as the humerus, ulna, radius and femur. Enchondromata 
of the ribs and other bones of the skeleton have also been 
noted. These cartilaginous tumors appear homogenous 
(similar to sarcoma); they have, however, islands of bone 
interwoven with the homogenous mass, giving it a net-like 


appearance. The cartilaginous portions produce a lighter 
shadow than the bone tissue and the latter is gradually 
destroyed by the chondroma. The shaft tissues are invaded 
as in osteo-sarcoma, from which this lesion must be differ- 
entiated. Chondromata do not affect the periosteum which is 
an important diagnostic point. When these chondrumata 
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calcify, a mixed tumor, osteo-chondroma is formed. Sar- 
comatous degeneration may also supervene and chondro- 
sarcoma be the result. 


OSTITIS. 


Ostitis is usually associated with periostitis and may follow 
fractures, severe injuries or infectious processes. The slide 
showing incomplete fracture of the tibia shows an area of 
ostitis followed by osteo-myelitis. In chronic cases sclerosis - 
of bone follows and the whole of the affected bone shows an 
almost uniform dark area with some irregularity in contour 
at different points on the periphery. In aggravated cases 
ostitis deformans may supervene with deformity and irregu- 
larity of bone. The tibia is the most frequent site of this 
lesion which may also involve the humerus, clavicle and 
femur. 


OSTEO-MYELITIS. 


Osteo-myelitis is diagnosed by the Roentgen-ray when 
distinct pathological changes in bone have occurred. This 
may require some time; the older the lesion the more easy is 
the Roentgen diagnosis. This affection is usually due to 
infection but often follows extension of a periostitis and 
ostitis. It is confined to bone and does not invade the soft 
tissues excepting through sinus formation or breaking down 
of tissues through continuity of inflammation. 

Osteo-myelitis presents four points for Roentgen diagnosis: 

1. Ossifying periostitis and ostitis. 

2. Sclerotic changes. 

3. Abscesses and cavities. 


4. -Sequestra of bone. 


The shaft of the distal end of bones is the favorite site. 
There are found centrally located, circumscribed, clear spaces 
(cavities) with surrounding darkened areas (due to ostitis) 
and coincident periosteal enlargement, sometimes destruction 
and darkened shadows of same. Sequestra,of bone when 
present can be readily located and abscess and sinus formation 
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determined—the latter by means of the Bismuth injection 
method. In chronic cases of osteo-myelitis the myelogenous 
portion of bone shows a darker and enlarged shadow owing 
to sclerosis. 


Osteo-myelitis is distinguished from sarcoma from the fact 
that the latter invades surrounding soft tissue while the 
former is confined to bone. Osteo-myelitis is a destructive 
process; sarcoma a proliferating process. Sarcoma prefers 
the extreme ends of the shafts of bone and commences as a 
subperiosteal growth, excepting in the giant cell variety which 
usually starts in the medulla. In advanced cases of osteo- 
myelitis, the diagnosis is very easy as necrosis, caries, cavities 
and sequestra of bone can be readily noted. 


OSTEO-MALACIA. 


Osteo-malacia is rendered easy of diagnosis by means of 
the Roentgen-ray. It may be suspected in cases of spon- 
taneous fractures (syphilis and osteoporosis must be excluded) 
but the characteristic Roentgenogram will clear away all 
doubt. We find here a shell-like appearance of bone—due to 
lack of calcium salts, and an increased medullary shadow. 
These characteristic shadows are found in no other lesion and 
the study of a few plates and points will impress the picture 
of the disease upon the diagnostician so that it will be readily 
identified. Osteo-myelitis may be confused with osteo-malacia 
but in the former the cavities, necrosis of bone and sclerotic 
areas of bone should clear away all doubt. 

Osteoporosis, which frequently follows locomotor ataxia, 
shows destruction of osteo-blasts and like osteo-malacia is 
often followed by spontaneous fracture—it is usually confined 
to small areas, does not present the enlarged medullary 
shadow nor the shell-like envelope of bone. 


FRAGILITAS OSSIUM. 


Fragilitas ossium—this condition is closely allied to osteo- 
porosis. The medullary tissue loses its cells and fatty or 


gelatinous change takes place causing an increase in the 
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medullary. space and rendering the bone subject to spontaneous 
fracture. Calcium salt deficiency is also noted and the bone 
thus becomes brittle and trauma or a fall will cause fracture of 
the bone. 


BONE-CYSTS. 


Bone-cysts may follow various lesions of the osseous 
system. Ostitis with sclerosis following same frequently 
antedates cystic changes in bone. Trauma is also a common 
cause. Bone-cysts may be single or multiple and are always 
intra-osseous. The Roentgenogram shows a light, intra- 
osseous space, not interwoven with islands of bone as in 
chondroma and the periosteum is not affected. It is differ- 
entiated from osteo-sarcoma from the fact that the latter 
rapidly becomes extra-osseous, invades soft tissues, expands 
the periosteum and also shows a clear outline of sarcomatous 
invasion of bone tissue, dark bone tissue being replaced by 
the light sarcoma corpuscles. 


OSTEOMA. 


Osteomata while generally associated with the osseous 
system may also occur in soft tissues (lungs, meninges, etc.). 
Small bony growths are designated as osteophytes; when the 
tumor extends over a large area as exostoses. When the 
growth is confined to the center of bony structures, it is called 
enostosis. Bony tumors may also develop from the enamel 
of teeth and are called dental osteomata; when developed 
from the pulp they are designated as odontomata. 


Osteomata are classified as hard and spongy and may be 
single or multiple—most frequently the latter. These lesions 
are readily diagnosed with Roentgenography. All exostoses 
present irregular outlines, showing a darker shadow than true 
osseous tissue. They have a slow growth and do not involve 
the periosteum. It is of the utmost importance to differ- 
entiate this lesion from osteo-sarcoma. The osteo-sarcoma 
has involvement of the periosteum, a more regular rounded 
outline, the sarcoma tissue presents a homogenous light 


Fic. 11—Osteo-myelitis, also Synovitis and Periostitis 
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shadow and has rapid invasion of the soft tissues. The light 
sarcoma as compared with the dark tissue of osteoma can be 
well shown on a properly developed plate. 


An early diagnosis of arthritis deformans is claimed by 
Haenisch of Hamburg in the appearance of small exostoses 
or buddings of bone from the epiphyses. In cases of involve- 
ment of the knee, these points invade the joint from the 
spines of the tibia and are also noted at the extremities of 
the fibula and tibia. The patella also shows these buddings 
or pointed osteophytes very clearly. This is a very important 
point in diagnosis, as an early detection of arthritis deformans 
offers some hope for therapeutic success in this otherwise 
intractable disease. 


Rheumatoid arthritis—arthritis urica 


has characteristic, 
irregular exostoses in the phalanges, patella and also the 
epiphyseal portions of large bones. They are always multiple 
when examined and look like the thorns of small cacti. 


OSTEO-SARCOMA. 


The ability to diagnose promptly osteo-sarcoma by means 
of the Roentgen-ray is of great importance as the earliest 
possible removal of a sarcomatous growth is essential in 
order to avoid metastasis and to save life. The prompt 
surgical removal of small sarcomata, followed by vigorous 
Roentgenization of the affected area, has been successful in 
a number of cases under our observation during the past 
nine years. 

Osteo-sarcoma may be periosteal—sometimes myelogenous 
or mixed. The favorite location is the end of long bones; 
rarely, if ever, are the epiphyses the starting point, although 
the tumor often spreads there by continuity of growth. The 
osteo-sarcoma usually starts as a sub-periosteal growth, raises 
the periosteum, separates it from the bone and gradually 
involves the whole circumference of the periosteum which 
may be destroyed from pressure. Bone sarcoma looks 
homogenous and produces a pale, light shadow as compared 
with bone tissue. It rapidly spreads into surrounding soft 
tissues and is not confined to bone. When osteoblasts are 
still present in the tissues a honey-comb appearance is noted. 
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Giant cell sarcoma is often found centrally located within 
the medulla, destroying and replacing the tissue and leaving 
a homogenous light center. When this lesion is discovered 
early, thorough chiseling, drilling and curretting will prove 
efficient and obviate amputation. 

Osteo-sarcoma must be differentiated from osteoma, enchon- 


droma, bone-cysts, osteo-myelitis, syphilis, gumma and tuber- 
culosis of bone. 


1. Osteomata have more irregular outlines than osteo- 
sarcoma, have darker tumor shadows, grow slowly and do not 
involve the periosteum. 


2. Enchondromata are found usually on the phalanges 
and metacarpal bones and show characteristic islands of bone 
interspersing the otherwise light shadow of the cartilaginous 
tumor. They are usually multiple, while osteo-sarcoma is 
usually single. 


3. Bone-cysts are always intra-osseous and have a regular 
homogenous outline (like sarcomata); the latter, however, 
quickly have extra-osseous extension with involvement of 
soft tissue. In addition bone-cysts are often multiple, sar- 
comata are not. 


4. Osteo-myelitis is also intra-osseous with destruction of 
bone and if abscesses supervene, the surrounding tissues show 
darkened areas due to ostitis. Characteristic cavities and 
sequestra of bone are also to be found in chronic cases. 


5. Syphilitic gumma presents a dark, almost black shadow 
and produces a spindle-like protrusion of the periosteum with 
irregular nodules. A large area of bone may be involved. 
The periosteum looks moth-eaten or net-like in some places. 
In sarcoma the bulging out of the periosteum is more localized 
and not spindle-shaped or fusiform—it does not affect as 
large an area of bone as syphilis and rapidly extends into soft 
tissues, while syphilis is confined to bone. 

6. Tuberculosis of bone shows an indefinite, very pale 
shadow of bone with atrophy of same and no invasion of soft 
tissues. The joint affected may be much swollen but the 
bone itself does not partake of this process. 
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Fic. 12—Osteo-sarcoma. Enostosis of head of humerus. 
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SYPHILIS. 


The Roentgen-ray has been of great service in the diagnosis 
of syphilitic bone lesion. Congenital syphilis, lues hereditaria 
lata and gumma show characteristic shadows upon the 
Roentgenogram. 


In congenital syphilis there is periosteal enlargement about 
the metacarpal bones or phalanges or the metatarsal .or tarsal 
bones may be affected similarly. The periosteal shadow 
appears like a cloak hung about bone and this dark envelope 
is characteristic of congenital syphilis. Syphilis does not 
produce atrophy of bone such as is found in tuberculosis—it 
produces an increase in shadow density, while tuberculosis 
causes a diminution of the shadow density and does not 
involve the periosteum. When’ we appreciate that the 
spirocheta pallida may enter the body in numerous ways aside 
from sexual contact, such as from smoking, drinking from 
infected cups, kissing, handling of coin which has been in 
contact with a mucous patch, examination of syphilitics and 
infection through contact as from an abrasion, hang-nail, etc. 
—any measure which will assist in clearing up questioned 
diagnoses in suspected cases should be welcomed. 


Syphilitic periostitis or gummatous periostitis presents the 
following points in Roentgen diagnosis: 


1. Irregular contour of periosteum. 


2. When the continuity of the periosteum is destroyed, 


the tissue looks as though moth-eaten or reticulated. 
3. Sclerosis of bone with increased shadow of the bone is 
always an accompaniment of syphilitic invasion. 


4. In certain locations as the anterior surface of the tibia, 
a curve or bow-like protrusion is formed, due to the bulging 
out of the periosteum. 


5. There is no atrophy of bone. (In tuberculosis there is.) 


Differentiating these diagnostic points from other bone 
lesions we have: 


1. In periostitis due to infection or trauma—there is in- 
crease of periosteal shadow but no involvement of bone—no 
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sclerosis of bone—the dark shadow of the gummatous deposits 
is also missing. 

2. Non-syphilitic osteo-myelitis: This disease lacks the 
irregular contour of syphilitic bone invasion. Osteo-myelitis 
is usually confined to the shaft and soon causes abscesses, 
cavities and sequestra. The periosteal involvement in non- 
syphilitic osteo-myelitis is usually slight while in syphilis the 
periosteal and sub-periosteal areas are much involved. 


3. Peripheral sarcoma—this lesion has circular periosteal 
enlargement of the affected bone and the sub-periosteal in- 
volvement presses out the periosteum which it soon destroys ; 
involving neighboring tissues. The sarcoma tissue has a 
light homogenous shadow, while the gumma presents a dark 
shadow—and the soft tissues are not invaded by the syphilitic 
process, being confined to bone and periosteum. 


4. Tuberculosis of bone—here there is absence of sclerosis 
—hence no dark shadows of the involved bone and while 
enlargements of joints are noted similar to syphilis, the bone 
itself tends towards atrophy, and presents a pale, sometimes 
hardly perceptible, shadow. In syphilis there is hyperplasia 
with characteristic periosteal involvement and local necrosis. 
Gummatous lesions are often multiple and the typical bow- 
like periosteal bulging and underlying sclerosis with increased 
darkening of shadows make the diagnosis a matter of 
certainty. 


TUBERCULOSIS OF BONE. 


Tubercular osteo-myelitis. Tuberculosis of bone is charac- 
terized by faint indefinite shadows due to lack of lime-salts— 
the plate has the appearance of having been over-developed. 
There is absence of periostitis and there are no dark sclerosed 
areas and atrophy of bone supervenes. 


Macroscopically the joints appear enlarged but the bones 
themselves become atrophied. The enlargement being due to 
fungoid proliferation, does not show on the plate—when 
cheesy degeneration or calcification supervenes the shadows 
are more readily differentiated. Tuberculosis of bone occurs 
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most frequently in the center of the epiphyses or below the 
articular cartilage, preferring the long bones, femur, humerus, 
radius and ulna and lower extremity. In children the vertebra 
are a common seat of the disease. 


Tuberculosis of bone presents little difficulty in differential 
diagnosis : 

1. Pale, indefinite shadow of bone; devoid of contrast. 

2. Epiphyseal preference. 

3. Atrophy of bone substance involving large areas. 

4. Lack of periosteal involvemert. 

‘5. Lack of sclerosis and hence no dark shadows. 

6. Enlargement of joint shadow, without increase of bone 
shadow. 

Tubercular dactylitis must be differentiated from syphilis 
and osteo-myelitis. The latter rarely attacks the epiphysis, 
excepting by extension of inflammation, being an _ intra- 
osseous lesion. 


Syphilis presents a dark shadow with marked involvement 
of the periosteum, forming a dark cloak or ring about the 
bones. Tubercular dactylitis has no periosteal involvement 
and the bone itself appears pale, excepting at the site of a 
circumscribed abscess where a single dark spot will appear. 


GONORRHOEAL BONE LESIONS. 


The writer has within the past year made a special study of 
this subject in conjunction with Professor Dr. B. G. Carleton 
of New York, who is particularly interested in noting the 
therapeutic effects of gonorrhoeal vaccines in chronic joint 
lesions. 

The Roentgen-ray shows the deformity of joints and a 
general loss of shadow similar to tuberculosis. This loss of 
shadow is due to diminution of lime-salts and affects all 
contiguous bones at their involvement in the joint inflam- 
mation. The writer has particularly noted what he has 
termed “Carleton’s spots” in all well-developed prints of 
gonorrhoeal joint lesions. These small spots present smal] 
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areas of sclerosis or localized inflammation and disappear 
when the lesion is improved. These spots have been noted 
previously after injuries or bullet wounds but in gonorrhoeal. 
bone lesions they are multiple and we judge them to be 
pathognomonic from the fact that in some cases after vaccine 
and hyperemic treatment, they have disappeared. 

Tophi in gout present similar small, frequently large spots 
—in this lesion, however, the spots are extra-osseous and 
other characteristic joint features are readily discerned. 


To recapitulate the Roentgen diagnosis of gonorrhoeal 
bone lesions: 


1. Deformity and enlargement of joints. 


2. Diminution of shadow involving the peripheral portion 
of all bones of the affected joints. 


3. Small sclerosed areas in the bone or epiphyses of bone. 
Carleton’s spots.—These spots are always intra-osseous. 
1748 Broadway, New York City. 


DISCUSSION. 


DR. PERCY BROWN, BOSTON, MASSACHUSETTS. 


One cannot help but be impressed with the beauty of the 
lesions as presented in the epiphyseal ends of certain long 
bones, especially, as I remember, with regard to the shoulder 
joint. Dr. Diefenbach’s presentation of these pathologic sit- 
uations affords an opportunity for a consideration of a sub- 
ject which I believe we are just opening up, and which, there- 
fore, presents the greatest possibilities from a diagnostic point 
of view, especially with regard to methods. As I view the 
situation, I am convinced that an intelligent use of the Roent- 
gen ray will be of much assistance in depicting the pathology 
of certain inflammatory diseases of bones and joints. 


Taking up certain points mentioned by Dr. Diefenbach, I 
wish to refer first to syphilitic invasion of the long bones. I 
believe he correctly described the luetic involvement of these 
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bones as a “cloaking.” 1 have not heard that term before, but 
it seems to be particularly apt. It also seems to me that the 
distribution of this cloaking is quite characteristic, to-wit: 
the “cloaking,” or, as I call it, the infiltration of the medullary 
cavity, has a peculiar appearance in syphilis. For instance, 
over a certain area you will find the medulla completely 
sclerosed ; and above and below this, it is not so. In the shaft 
of the long bones the appearance is that of the stories of a 
building. | attempted to present this characteristic before 
the Society in a paper I read on syphilis of bones at the 
Niagara Falls meeting. 

Another condition not mentioned by Dr. Diefenbach in 
which the X-ray has given us a true and elaborate picture is 
that of the so-called Charcot’s joint. Dr. Diefenbach showed 
one joint in connection with luetic invasion. I would like to 
ask him whether he recognized in that joint any of the appear- 
ances characteristic of Charcot’s joint. Charcot’s elbow is 
very uncommon; Charcot’s hip and knee less so, and the ankle 
more rarely met with. The question of Charcot’s joints as 
one of the possible results of luetic invasion is a most inter- 
esting one. 

No mention has been made of what I| consider the most 
important or at least one of the most important uses of the 
Roentgen ray, namely, the power which the ray gives us to 
subdivide bone and joint diseases that were formerly desig- 
nated, by the old school classification, as constitutional con- 
ditions. I refer particularly to arthritis deformans. Formerly, 
it was absolutely impossible to subdivide arthritis deformans 
clinically or pathologically, as can now be done. What are 
these subdivisions? There are five. First, hypertrophic 
arthritis ; second, atrophic arthritis; third, infectious arthritis ; 
fourth, villous arthritis, with which is associated the forma- 
tion of “fringes ;” fifth, chronic gout. These five subdivisions 
are distinct entities. I have positive knowledge of this, as a 
result of some work in connection with bone and joint dis- 
eases. Of course, many writers consider them simply in one 
class, as arthritis deformans, but I believe that that is not 


correct, because in each variety a very distinct pathologic 
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picture may be obtained, a picture that is almost pathogno- 
monic. For instance, what are the Roentgen ray findings 
that are pathognomonic of an osteo-arthritis, or the “hyper- 
trophic type?” There are the hypertrophies of bones at the - 
limitations of joint surfaces, the lippings out at the head of 
the tibia, for example, and the prolongations of bone at the 
margins of the patella. These findings are very suggestive of 
hypertrophic arthritis, also to a lesser extent, of the infectious 
variety. 

A consideration of the atrophic type of arthritis deformans 
does not properly come within the limitations of this paper, 
because it is not strictly a disease of the bone, although it is 
one of the five varieties above mentioned. The essential 
change takes place primarily in the soft parts. There is here 
an atrophy of the synovia, causing the ends of the bones to 
come closer together. 


In the great subdivision of the infectious diseases of bone, 
gonorrhea is included as an etiologic factor. Here we have 
hypertrophies of all sorts, of all types, sharp spicules and 
rounded surfaces, with a plastic change in the synovial 
tissue. A minimum degree of hypertrophy is seen in the lit- 
tle spurs of the os calcis, which sometimes must be thought to 
be of venereal origin. So far as I have been able to see, the 
slide which Dr. Diefenbach considered pathognomonic of 
gonorrhea cannot be considered to be so, any more than it is 
pathognomonic of any other infectious disease. 


As soon as this plastic change takes place between the 
bones a general condition of plasticity occurs, and the bones 
are massed together. The function of the joint is limited as 
far as motion is concerned, because it is painful, as well as 
restricted. What follows? Atrophy, atrophy of the long 
bones, which is generally distributed. As atrophy of disuse 
increases, the cancellous tissue shows up clearly as beautiful 
lacework. The osseous intrinsic structures here become more 
and more marked, and although I have no means of proving 
it, it seems to me that these changes are often simply the 
bone tissue seen through a clear window of atrophy. The 
minute you get atrophy from disease or disuse, you see the 


ft 


Fic. 15—Chronic ostitis with calcification of quadriceps tendon. 
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bone as through the eagle’s eye. 


It will be very much more 
clearly portrayed. 


I was greatly impressed with these excellent slides, and I 
most sincerely thank the doctor for presenting them to us. 


DR. FRED H. BAETJER, BALTIMORE, MARYLAND. 


I am very fortunately situated in Baltimore, where we have 
a large negro population, among whom gonorrhea is practi- 
cally endemic. I have seen many cases and my experience 
has convinced me that it is absolutely a cartilage and joint 
disease. It is only after the cartilage has been eroded that 


the end of the bone is attacked. The shaft is never attacked 
by gonorrhea. 


As to bony outgrowths, there are two types—the gonorrheal 
and the non-gonorrheal. When you cut down on them you 
find tiny bursae which are infected with the gonococcus, and 
that attacks the bone just at the insertion of the plantar 
fascia. The gonorrheal joint is a long-standing process ex- 
tending over many months. If the wrist is affected, the pa- 
tient has no use of his hand, and the result is some atrophy 
just as we see in cases of fracture and in tuberculosis. If the 
ankle joint is affected, it is painful and the patient cannot 
walk. Just beneath the joint surface is cancellous bone, with 
a certain amount of calcific material. When absorption takes 
place, that part of the bone shows more accurately because it 
contains less calcium. At other places where the bone is less 
dense, the process is more marked. 


My own feeling is that those hard portions that Dr. Diefen- 
bach called attention to are simply spots of non-absorbed 
calcium salt, and that we cannot say that it is characteristic 
of gonorrhea. It can be seen in any condition where the 
individual joint is affected, or where there has been lack of 
motion for some time. Take the well hand, tie it up for six 
weeks or more, and you will get exactly the same condition, 
the atrophy of disuse instead of the atrophy of disease. 
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DR. HENRY K. PANCOAST, PHILADELPHIA. 


In regard to the case of osteo-malacia, I believe it was con- 
sidered a spontaneous fracture. I have had no experience 
with the Roentgen examination of cases of oseto-malacia, but 
according to my recollection of the pathology of the condition, 
spontaneous fracture is not a frequent occurrence in these 
cases, if it occurs at all. The bones gradually become of the 
consistency seen in rickets, through absorption of bone struc- 
ture, and are soft, not brittle, so that a spontaneous fracture 
would be hardly likely to occur, at least not without bending 
first. This bone did not show any signs of bending. 


In regard to the lipping of the articular surface of the tibia 
in the knee joint shown, and also the little projections from 
the upper and lower margins of the patella, I think these ap- 
pearances are almost pathognomonic of chronic arthritis. Just 
what type they represent I do not think we can always tell. 
It may be infectious at the start and become hypertrophic 
later on. The lipping of the edges of the tibia is more char- 
acteristic of the hypertrophic form. Both or either of these 
appearances are apt to be the earliest signs of the latter type, 
and give the first definite information of any trouble in the 
joint. The joint is examined because of pain, and often these 
signs will be all that is shown. 


In some instances I have noticed that the projection from 
either the upper or lower margin of the patella points in a 
backward direction, giving it a hook-like appearance. In 
some cases of this kind such a projection would undoubtedly 
come in contact with the soft structures and occasion con- 
siderable pain on motion. 


DR. GEORGE E. PFAHLER, PHILADELPHIA. 


I want to thank Dr. Diefenbach for this excellent demon- 
stration. I would like to agree with Dr. Pancoast that that 
particular case of osteo-malacia did not have the appearance of 
a case of osteo-malacia, which I had the privilege of studying. 
The bones were distinctly bowed, the cancellous spaces were 
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very much wider, and there was a more general absorption 


of lime salts. There was not a spontaneous fracture in this 
case. 


DR. PERCY BROWN, BOSTON. 


Referring to Dr. Dunham’s case, he spoke of the prolifera- 
tion of the proximal end of some of the phalanges. It looks 
like an inverted umbrella, and it seems to me that that condi- 
tion is highly suggestive of a general condition consequent on 
acromegaly or elephantiasis ossium. These radiograms are 
always especially striking when compared with the radio- 
grams of a normai bone. 

Another point brought out by Dr. Hammond, regarding the 
mixed type (the atrophic and hypertrophic arthritis), I] wish 
to call attention to, namely, that the hypertrophic type may 
be a consequence of the rubbing together of the articular sur- 
faces in the atrophic type, or a compensatory hypertrophy. 
an overgrowth of bone due to continued and prolonged irri- 
tation. 


L. G. COLE, 


We are under obligation to Dr. Diefenbach for presenting 


such an interesting subject and for the amount of work he 
has done in preparing it. 


Radiography determines definitely the location and extent 
of any lesion in the bones, and in certain classical cases, it is 


easy to differentiate the pathological conditions from each 
other. 


Lack of radiographic pathology prevents this in many cases. 
The difficulty of obtaining radiographic pathology of bones 
is because most cases do not come to operation or autopsy, 
and though the radiographic findings may be characteristic 
of something, the diagnosis is not established, and we do not 
know what pathologic condition they really represent. If we 
disregard the cause and the tentative surgical diagnosis, we 
readily classify the cases radiographically. 
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Dr. Brown brought out that this was practically what had 
been done in the subdivision of the osteo-arthritis. 


A plate which a number of physicians diagnosed as osteo- 


malacia has been exhibited at previous meetings as osteo- 
malacia. 


I have exhibited at previous meetings of the Society, plate 
of a case that was diagnosed as osteo-malacia by the majority 
of the men who saw it, although some eminent physicians dis- 
agreed with the diagnosis. It was a child about 12 years old 
and the radiographic findings were such as Drs. Pancoast and - 
Taylor have described. This illustrates the point just referred 
to, viz: that although the radiographic findings were very 
definite, it was not determined by operation or autopsy 
whether this case was osteo-malacia or not. 


In regard to the early diagnosis of osteo-arthritis, and the 
nature of lipping of the bones, I was surprised to hear Dr. 
Diefenbach say that it is considered new. I agree with Dr. 
Pancoast, that lipping of the upper surface of the tibia is 
considered typical of a beginning osteo-arthritis of the hyper- 


trophic type, and that many of us have recognized it for at 
least two or three years. 


I have a plate showing the bones of the hand and fore-arm 
in conjunction with pressure on the nerves of the upper 
brachial plexus. When I showed this plate to Dr. Hickey and 
said that this resembled the infectious type of osteo-arthritis 
with decalcification along the distal ends of the bones, he 
asked if there was any indication of pressure on the nerves 
above this point. This illustrates the fact that we must con- 


sider pressure on nerves as one of the causes of atrophic 
form of osteo-arthritis. 


DR. GEORGE C. JOHNSTON, PITTSBURG. 


This question of bone atrophy from disuse is an important 
one. If the members of the Society will be on the lookout for 
these cases, we will have some excellent plates for the exhibit 
at the next meeting. Examine the extremities in,cases where 
a plaster cast has been on for some time following injuries 
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from which'the patients never suffered, such as cases of frac- 
ture of the hip that never existed, and those cases of trouble 
due to neuritis, where the pain caused by motion has com- 
pelled the patient to keep the part at rest. Many of these 
cases of atrophy will be found coming on after that sort of 
treatment; also in cases of fracture through the nutrient fora- 
men where atrophy of the bone below that point will be found 
to be exceedingly striking. 


DR. DIEFENBACH (closing the discussion). 


This extended discussion is very gratifying. 1 would like 
to say, however, that I attempted to eliminate joint diseases 
from the discussion of bone diseases. I have had a large 
number of joint cases, both atrophic and hypertrophic, but in 
order not to make my paper too long I eliminated as far as 
possible the discussion of joint diseases. I think we ought 
to have occasional papers on diseases of bones and joints, be- 
cause the subject is not only an interesting one, but important. 


With regard to the criticism of the plate of osteo-malacia, 
I would like to say that I have seen six of these cases abroad, 
and the findings were harmonious with those shown in my 
plate. I have seen two cases, both accompanied by spontan- 
eous fracture, occurring in people over fifty-five years of age, 
and in both the absence of lime salts with the shell-like ap- 
pearance of the bone was so marked that I feel like maintain- 
ing the correctness of my diagnosis. Perhaps the cases seen 
by others occurred in young people. In one of my cases the 
leg was amputated at the thigh; the other patient was treated 
medicinally. Both patients improved remarkably under bone 
marrow treatment and lime salts, thus giving us a therapeutic 
confirmation of the diagnosis. 


With regard to the gonorrheal cases, the points I men- 
tioned were present in nearly all the cases. I am glad to have 
Dr. Baetjer’s interpretation of these spots, as occurring in all 
cases of disuse. When I had a series of these cases, I investi- 
gated, and found the spots in the substance of the bone not 
in the joint or cartilage, but intra-osseous, and inasmuch as 
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. these spots disappeared under treatment, I naturally drew the 


conclusion that they were quite characteristic. I am glad 
to know, however, that these same spots have been seen by 
others in cases of joint disease due to non-use. Further study 
of this diagnostic observation should be made before deciding 
upon its absolute value. 


The case of fragilitas ossium I studied very carefully. It 
was a very abnormal picture, showing an absolute disappear- 
ance of all medullary shadow. In addition to that there was 
a marked sclerosis, evidencing a chronic osteitis with a loss 
of medullary substance, the result of some constitutional dis- 


ease, which in textbooks on pathology I found described 
under the heading of fragilitas ossium. 
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SOME EXPERIMENTS AND CONCLUSIONS IN THE 
EXACT MEASUREMENT OF X-RAY. 


BY 


DR. 


PEABODY. 


Some months ago when the opportunity came for me to 
enter the field of general Radiography, | was confronted with 
a lack of any exact numerical information in all of the books 
on the subject, and to the seeker for exact information, they 
were not satisfying. | then consulted several expert operators, 
and I was like Omar Khayyam, “I! did eagerly frequent Doctor 
and Saint, and heard much argument, but | ever came out 
the same door wherein I went.” 

I had a good physical laboratory and electrical training, 
which had not been used for a good many years, but I brushed 
off the cobwebs, ana went at the problem from the standpoint 
of a simple problem in Physics, to find the amount of work 
performed, and the conditions under which it varies. 


I am not an expert radiographer, and | ask your indulgence 
for any mistaken ideas as to the art which I may hold, as 
aside from this work of measurement, and some few cases 
that I have handled, my knowledge of the art has been all 
gained from several of the massive text books on the subject 
which tell us all about it but just how and leave one all at 
sea as to the actual conditions under which a given picture 
may be obtained. 


I have spent most of my time during the last few months 
in getting that information, and shall apply it to all of the 
real work that comes my way, when by an analysis of the 
conditions under which certain effects are produced, I hope 
to be able to reproduce that work on any apparatus and with 
any tubes at hand, without any preliminary experimentation. 

I realize that many men have had this same idea in mind 
when they have recommended some of the measures of 
penetration that I have seen described, but I believe that I 


Iss AMERICAN QUARTERLY OF ROENTGENOLOGY 


shall be able to show that I have produced a general algebraic 
equation which applies to the work done by the X-ray under 
any and all conditions, and which is expressed in terms which 
are simple, practical and easy of application to the problems 
of the individual operator, so that he can approach any of 
these problems with the same confidence as the engineer who 
is called upon to calculate the dimensions of an engine to do 
a given duty. 

The fundamental principles involved are all but one based 
on known physical Jaws and with a little patience the other 
can be demonstrated. 

As a starting point, we will take one of the first laws of 
physics, that, “The work done by any force varies with the 
time through which it acts.” 

This is demonstrated experimentally on Plate 1, on which 
there are two series of exposures made through a hole in a 
heavy sheet of lead. 


Take any tube and adjust it so that one of each of two 
series of exposures may be made at the same time during 
the first exposure, then make several succeeding exposures 
for the same time in such a manner that part of each exposure 
overlaps a part of one of these exposures and all of the 
preceding exposures. Then on other parts of the plate make 
exposures of two, three, four and any multiple of the first 
time. The first series will give you a spot of graduated 


- density in which each difference represents one unit of work - 


done, plus one, two, three, and four units of work, done 
separately and added to the preceding work, while the second 
series will give several spots, each of a different density. 

If upon developing such a plate, the densities of the differ- 
ent parts of the first series coincide with the densities of the 


separate spots, it is a practical demonstration and proof of 
this law. 


The second principle involved is the physical law, “that 
the work done by a given light varies inversely as the 
square of the distance from the source of light.” 
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It can be proven that the X-Light follows this law. 


To prove this, take any light which is being produced 
under constant conditions and make one exposure through 
our sheet of lead at a unit distance D, and expose for a unit 
time S, when the simple formula 

S 
D2 
in which W= the work done, will be an algebraic representa- 
tion of the principles involved. 

Now as we move our plate twice as far from the source of 

light, our formula becomes 
> 
—_=W 
(2D)? 
upon the solution of which S=4, so we expose our second 
spot for four times the time of the first. 


Upon moving the light three times the first distance our 
formula becomes 
S 
(3D)? 
and S=9, so we expose the third spot for nine times the time 
of the first. 


If upon developing such a plate we find that all of the 
spots are of the same density, this becomes a demonstration 
and proof of the value of this factor. 

The next principle involved is that the work done by any 
X-Light varies with the quantity of current passing in the 
tube, other conditions remaining constant. 

Let us take another plate, and setting our tube at a distance 


D, adjust our current so that one unit of current is passing, 
when the formula 
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will represent the conditions of the first exposure. Now how 

long must we expose to produce the same effect with twice 

the current? 
The formula : 

2C S 

=W 


D2 
will represent the conditions of the exposure, and by solution 
S=¥, 

Expose a series of spots according to this law, and if they 
all develop of the same density, it is proof of the law. 


The next factor of our problem is the one which has proven 
the stumbling block to the average operator and in looking 
around for a suitable instrument to measure this factor, I 
found only one which seemed to be built on correct prin- 
ciples. This was the Radiometer of Prof. Wehnelt’s design, 
and while I have not been able to procure the dimensions of 
the unit he employs, it can be proven by experiment that the 
work done by any X-Light varies with the numerical reading 
of this instrument, other conditions remaining constant. 


The proof of this is a delicate and difficult experiment to 
carry out under exact conditions, but the collective evidence 
of many experiments carefully checked, goes to show that 
the above statement is true within the limits I have been 
able to produce, which limits are over two-thirds of the scale 
of the instrument. 


Assuming this value, to be true our equation becomes 


=W 


D2 
If we take a tube showing a penetration of 1, set it at a unit 


distance, and pass a unit current through it, by solution of 
our equation S=1. 


Now let us make such an exposure as before, and then take 
another tube of the same dimensions showing a penetration of 
10 and adjust it as before. Now our equation becomes 
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SC10P 


= W,and S = 1/10. 


D2 
lf we make a series of exposures with tubes of the same 
dimensions of different penetrations, carefully adjusting so 
that the other values remain constant, you will have another 
plate on which the spots will be of like density, so the formula 


becomes an expression of the work done during any X-Light 
exposure, using a tube of unit dimensions. 
This formula as an expression of exact physical laws may 
be used as the basis of a system of units to measure the X-ray. 
I have purposely avoided mentioning any measurement in 
other than general terms, for the values to be assigned to 
these factors to make a useful system of measurement must 
of necessity have the endorsement of the Society so I have 
left this in the form of a general equation. 
From this formula I have deduced another formula which 
I have used for several months in calculating the exposure 
to be given for any radiograph, and while | am not prepared 
at this time to go into this | would say that I have a slide 
rule graduated in terms of the equation, and it has proved a 
simple and efficient exposure meter for several months past, 
and I have produced a most satisfactory lot of negatives, 
using any tube in my laboratory with any current dosage, 
and at any convenient distance. 
This formula is 
D2 T2 
C 
D = distance in inches between the target and plate. 
T = thickness of tissues in inches, measuring the actual bone 
and muscular tissue, and making allowance for contained 
cavities, as in the thorax where the thickness of the 


= W 
D2 
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shoulder at the head of the humerus, serves as a useful 
index. 


C = current measured in milliamperes. 
P = Wehnelt Penetrometer reading. 
X = exposure time in seconds. 


This formula is based upon a hypothetical vait light, and 
applies to the Lumiere plate. 


Each make of plate has its own speed index, by which the 
value of X must be multiplied, but in practice it is not neces- 
sary to complicate our equation, as among all of the X-ray 
plates I have used, | find that the extreme limits of speed 
are 1:3 and once the operator knows this fact, and uses his 
knowledge of varying the time of exposure, and character of 
light to suit purposes, the exposure meter gives him a 
standard of exposure time which he can vary with exactness 
to produce a given result. 


I hope in another year to be able to make a mathematical 
analysis according to this formula of the work of some of pur 
best men, and put it in the form of exact knowledge for the 
use of physicians who have not the facilities of the expert, 
and I know that I can increase the usefulness of many small 
outfits that are at present lying idle because the owners can 
not get the exact information they need. 


For instance, I placed my instruments in the hands of a 
physician friend, who thought that his apparatus was not able 
to do the work of making a good abdominal plate, or at least 
he had never been able to do so, and he sent the patient to 
me. I met him the next day and after half an hour’s instruc- 
tion in the use of the proper instruments, he made the best 
abdominal picture that he had ever seen, in that he had 
demonstrated the transverse processes of the lumbar ver- 
tebrae, and the muscular detail of the region, together with 
some kidney shadow. 


This instrument and the accompanying information will not 
make a specialist of every physician who owns an X-ray out- 
fit, but it will make it possible for the average owner of a 
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small outfit to become more familiar with the possibilities 
of the X-ray, and in proportion as the average physician pro- 
zresses, will he find occasion to consult the specialist. 

This matter, however, is beyond the scope of this paper 
and will be made the subject of another communication, when 
| hope to present it in finished form. 

The more one studies this matter from the standpoint of 
pure physics, the more interesting it becomes, and to the 
man accustomed to physical measurements, it opens the possi- 
bility of reducing the whole proposition to C. G. S. units, and 
the formulation of a system of unit measurement for practical 
every day use, which will be as exact as the electrical units 
in use to-day. 

These experiments are some of them very delicate, and all 
of them must be conducted under conditions which will pre- 
clude the possibility of error in order to produce a perfect 
result, and the one with the various penetration factors will 
be one that the average man will have some difficulty to carry 
to a successful conclusion, without a good deal of preliminary 
study of the possible sources of error. 

However, I have one plate which | spent two months to 
get on which I felt sure that every source of error had been 
eliminated, and which upon development shows an absolute 
coincidence of the various exposures, which were all made 
with different tubes, and I have a great many plates in my 
scrap barrel that have been failures in that one or two of 
several exposures would show a difference which though 
slight made the work of value only as a comparative test, and 
as the general run of the work would vary in both directions 
I felt sure that the variations were due to error, and I finally 
adapted a technique for making these tests which would show 
me the error before development. 


I made over thirty such plates, before | finally succeeded 
in making six exposures that I felt were reasonably exact, 
and this plate I will exhibit to those interested, together with 
others of the whole series. 
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DISCUSSION. 


DR. E. W. CALDWELL, NEW YORK CITY. 


The problem of measuring the quantity of X-ray emanating 
from a tube is a difficult one to solve, and any promise of a 
practical solution always excites interest. Dr. Peabody in 
opening his paper said that he was not an expert radiographer, 
which would rather militate against anything he might tell 
us about measuring the X-ray. The plates he has shown are 
a very pretty demonstration of certain physical laws con- 
cerning radiant energy and the effect of radiant energy on 
photographic plates. The fact that the work done by radiant 
energy proceeding from a certain point, and passing through 
a homogeneous medium which does not absorb that energy, 
is proportionate to the square of the distance has long been 
recognized in optics. It is, however, a satisfaction to see it’ 
proven, that with a tube working in air the effects produced 
on a photographic plate at varying distances check up so 
nicely according to this law. It is also very gratifying to 
have a demonstration that the empirical scale of this penetro- 
meter is made so that the units on this scale vary directly 
with the photographic effect of the rays delivered, the con- 
stant current coming through the tube. This is a matter 
which | have long doubted, and these experiments, if there is 
no error in them, seem to prove this very nicely. 

I regret that there is some gap between this demonstration 
of physical facts and the final formula given to us. If I have 
it correctly, the last formula is D? T? over CP?. This trans- 
lated means that the effect will be directly as the square of 
the distance, directly as the square of the thickness of the 
subject, inversely as the strength of the current, and inversely 
as the square of the penetration. I think that this must be 
an error in the doctor’s typewriting, because he has already 
demonstrated something that is entirely the opposite of what 
this formula would lead one to believe. I regret that the 
doctor did not give us further demonstrations of just how he 
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gets his results before he gave us this formula. These experi- 
ments are exceedingly interesting and valuable, but it is 
questionable whether his results are practical. 


It seems to 
me that there remains much to be done. 


The very excellent penetrometer which he described is not 
a safe nor a convenient instrument to use, and all his measure- 
ments depend on that. In the first place, those who are 
afflicted with the speed mania know that in making rapid 
exposures the change in penetration in a tube in one second 
may be enormous. Then, after all, ] do not believe the chief 
difficulty we have in making plates is in estimating the length 
of exposure. It seems to me that that is one of the least of 
our troubles. What bothers us most is to get the right kind 
of a ray for a sufficient length of time, and more important 
than anything else is the suppression of undesirable rays, 
which are always present in a more or less degree. 


In making these criticisms, | wish to compliment the doctor 
on the manner in which he performed these very tedious 
experiments. They are certainly of value as well as of inter- 
est. 


DR. GEORGE E. PFAHLER, PHILADELPHIA. 


Dr. Peabody certainly has taken a step in the right direc- 
tion, although he has not covered everything. 1| can agree 
with all Dr. Caldwell said, and | feel that the more attention 
the roentgenologists pay to these factors, the more uniform 
their work will be. However, there is so much variation in 
the penetration of a tube even during a very short exposure, 
that the results of our work are modified very considerably. 
It is these things of which we must take cognizance in order 
that we wiN do our work properly and get the desired results. 
I do not believe that this work will ever be quite as mechanical 
as Dr. Peabody’s formulas might lead one to think, but he is 
working in the right direction, and it is not only possible, but 
probable, that eventually we will reach the desired degree of 
perfection in our work by means of some such method as Dr. 
Peabody outlined. 
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MR. H. W. DACHTLER, TOLEDO, OHIO. 


| would like to ask whether or not the reading is as Wehnelt 
uses in his standard measurements. It looks to me as though 
the formula would allow us to bring up tubes of different 
penetration to about the same condition simply by supplying 
enough voltage. It seems to me that the doctor is varying 
the conditions in his tube so as to make them more nearly 
uniform or at least approximately so. Therefore, I would like 
to know whether the Wehnelt reading is taken under standard 
conditions, and how that is determined. 


DR. CALDWELL. 


The doctor pointed out that he takes the penetration into 
consideration in every measurement he makes. One thing | 
omitted to say was with reference to the square of the dis- 
tance law. That applies to hom-geneous media, which do 
not absorb the rays, to any perceprible extent. If you have 
a distance of twenty inches between the tube and the plate, 
and half that distance is taken up by the abdomen of the 
patient, you have not a homogeneous medium, and the law is 
subject to change. In the cases you meet in practice the 
condition to be dealt with is a much more complicated one 
than it is in the experiments, which illustrate very beautifully 
that the law is true in so far as it applies to making exposures 
on the photographic plate, which has nothing interposed be- 
tween it and the tube except air. Beyond this point there is 
no demonstration. 


MR. H. C. SNOOK, PHILADELPHIA. 


It is very gratifying to me that Dr. Peabody has confirmed 
my original observations to the extent that the photographic 
effect made on a plate by a tube is approximately proportion- 
ate to the current passing through the tube, the penetration 
remaining a constant factor. Dr. Dachtler referred to the fact 
that this penetration changes with the current ‘in the tube, 
and it seems to me that this change in the degree of penetra- 
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tion of the tube with the varying current, together with the 
very great tendency the tubes have to change their vacuum 
and degree of penetration, is the one great stumbling-block 
in the way of any practical application of any formula of this 


kind. 


DR. PEABODY (closing). 


With regard to the exposure of the patient, I will describe 
some of the experiments | made, although I did not bring the 
plates because I did not want to complicate this work. The 
first thing to prove the value of this formula is that we can 
deliver a given amount of energy from a tube and measure 
that energy. That is enough for any man to accomplish in 
one year. [| have found that the exposure equation works 
very satisfactorily in general practice, at least it did in every 
case in which I applied it, which includes all kinds of work, 
sinus work, abdominal work, extremities, etc. The thickness 
of tissue factor I demonstrated by taking a given tube, mak- 
ing a given exposure at a given distance. Then I took six 
such pieces of paper and piled them one on top of the other, 
and exposed for a varying time. You will find that by expos- 
ing six times as long you will not get anything like the density 
in the original negative, but expose twenty-six times as long, 
and you get excellent density in the bony parts of the picture. 
One fact is that a photograph is a very flexible proposition. 
Exposures may vary from the standpoint of energy delivered 
to the plate from one to three and still get a readable plate, 
and yet not have anything in the third exposure that you 
have in the first. 

As to the difficulty of the quantity of rays used, that is a 
matter I want to speak about. The quantity of the ray is 
measured accurately. Take the two pictures of the hands 
and examine them carefully. One was made with an ex- 
tremely low tube that would probably not back up over two 
inches, while the other was made with a tube that would 
back over six. You can easily see that one part of the plate is 
quite a little darker, indicating that there has been more 
energy delivered from the tube to produce this result. But 
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in this case we are working with resistance instead of without 
it; so that there are two fundamental laws of physics that it 
might be well to consider. They open up a new line of thought 
as to the nature of the X-ray. 


As to the change in the penetration of the tube, that is a 
factor no formula can control. It is entirely a question of 
the individual’s ability to manipulate his apparatus properly. 
The tubes I have used for several-years and which are still in 
service, and some new tubes | have, will make a pelvic pic- 
ture before five seconds without a change of over one point 


on the Wehnelt penetrometer. As to the diminution of the 


tube, the formula I have given you is intended to serve no 
purpose whatever except as a measure of the energy delivered 
from the tube, and after this work is carried on a little farther, 
I will give you the final results. I have done much more work 
than I have shown here today; otherwise, | would not have 
come before you, but I am not quite ready to draw definite 
conclusions, although I expect to be able to do so at the next 
meeting. 


| 
: 
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Hust: ZIRCONIUM OXIDE 


ZIRCONIUM OXIDE, A NEW SUBSTITUTE FOR 
BISMUTH COMPOUNDS IN ROENTGEN- 
OLOGY. 


BY HENRY HULST, M.D. 


Dr. C. Kaestle announces in the Miinchener Med. Wochen- 
schrift No. 50, 1909, that he has found an efficient and thor- 
oughly unobjectionable substance for an X-ray meal, which 
at the same time is not too expensive. Bismuth combinations 
can be entirely dispensed with. Since the employment of 
bismuth salts in X-ray examinations may endanger the health, 
and even the life of the patient, as can no longer be denied, 
it follows that henceforth all bismuth preparations are tabooed. 
Not only the subnitrite, but also the oxycloride and subcar- 
bonate are included in this category. 


The oxides of iron which have been proposed as substitutes 
absorb the rays considerably less than does bismuth. For 
equal density of shadows three or four times as much mag- 
netic oxide of iron or burnt anhydrous sesquioxide of iron 
(Fe,O,) is required as of bismuth subcarbonate. A relatively 
greater mass being required, as fine pyloric detail is unobtain- 
able. Being black, these substances cannot be given with 
milk or water, and chocolate or some other substance must 
be added to overcome the patient’s disgust. 


Thorium oxidatum anhydricum, another substance recom- 
mended by the same author as an occasional substitute, is en- 
tirely inert and absorbs the rays better than any other sub- 
stance ever tried. If it were less expensive, it would be the 
ideal thing to use in all cases and under all circumstances. 


Zirconium oxide is a white odorless and tasteless powder, 
practically insoluble in all acids. Bismuth and iron salts can- 
not be compared with zirconium in this respect. Numerous 
experiments have shown that the alimentary canal can do 
nothing with this chemical but get rid of it in the usual man- 
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ner, and that without subjective or objective deviations from 
the normal. Hypodermatic injections of zirconium oxide pro- 
duced no effects in dogs and rabbits; neither albumen nor 
casts appeared in the urine. “Pharmacologically and toxi- 
cologically nothing has been known hitherto about the be- 
havior of zircon in the animal organism. Kaestle’s experi- 
ments on rabbits and dogs go to show that it is without phy- 
siological action. This is in striking contrast with bismuth, 
which proves fatal to rabbits when absorbed in doses of 0.03 
g. per kilo animal and in even smaller doses for dogs. In 
milk, water, kefir, or puree one and one-half parts of the oxide 
of zircon give shadows equal to one part of bismuth subcar- 
bonate. On account of its pure white color and the possibility 
of reducing it to an impalpable powder it is easily incorporated 
into purees, and the most finicky people take it without 
trouble. 

Per rectum Kaestle recommends 150-200 g. oxide of zircon 
stirred into one litre lukewarm water by means of 200 g. 
Bolus Albae. On account of its entire harmlessness 75 g. 
per mouth and 200 g. for enemata may be exceeded indefinite- 
ly, as the author says he has done repeatedly. 

Until recently - zirconium oxide was quite expensive. 
Merck’s Index, 1907, gives its price as between that of strych- 
nine and veratrine. A German firm now makes it in quantity, 
and the Polyphos Electr——Ges. m. b. H., Miinchen, sole dis- 
tributors, sell it for 11 m. p. kilo. The representative of the 
Polyphos Co. in this country will no doubt be able to furnish 
it now, or soon. 


| 
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HoLzKNECHT: COMMENT 


COMMENT BY DR. GUIDO HOLZKNECHT UPON “NOTES FROM 
SOME OF THE ROENTGEN LABORATORIES OF EUROPE, 
BY G. E. PFAHLER, M.D., PHILADELPHIA, PA.” 


Privatdocent for Medical Radiology, Director of the Institute for 
Radiologic Diagnosis and Therapy at the Royal and Imperial 
General Hospital, Vienna. 


I am much honored by the recognition which Dr. Pfahler 
gives my institute, which he recently visited. What prompts 
me, however, to make comment upon his “Notes” is an un- 
founded observation which may tend to retard the develop- 
ment of a branch of radiology in which Dr. Pfahler himself 
has rendered great service, namely, radiology of the stomach 
and intestines. 


As he himself says, the thorough use of fluoroscopy has 
given superior results in this work and’ I might add that the 
photographic technique is only an occasional supplement— 
although a very important one—to the fluoroscopic method of 
examination. The fluoroscope reproduces the living, while the 
radiograph records accidental or improvised phases of fluoro- 
scopy. 


Nevertheless we would have to desist from fluoroscopy with 
all its advantages if it were correct, as Dr. Pfahler claims, that 
the stomach examinations by fluoroscopy with the necessary 
palpation behind the screen, minus the protection of the lead- 
glass, injured the hands of the operator and that this was the 
cause of the bad condition of my hands. 


In the interest of the unhampered development of this 
branch of radiology, I must make the following statement: 

(1) The condition of my hands is not at all bad. Single 
hyperkeratoses (about ten of the size of a pea) are scattered 


in a somewhat shriveled skin, which resembles a senile labor- 
er’s hand. 
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(2) This condition resulted twelve years ago from fluoro- 
scopy without protection, and since that time is unchanged. 
Since | have worked out the stomach examination by means of 


the fluoroscope, no appreciable change in my hands has oc- 
curred. 


(3) The changes in my hands involve only the dorsal sur- 
face, the fingers and the ulnar side of the forearm; that is, 
those regions which, by holding the screen and the simple 
perforated diaphragm without hand protection, were exposed. 


(4) In fluoroscopy of the stomach the volar surface of the 
palpating hand is exposed to those rays which have traversed 


the patient's body. My hands show no changes on the volar 
surface. 


(5) My. co-workers and assistants who for years have prac- 
ticed almost as much fluoroscopy as myself, show on the ex- 
posed volar surfaces no changes. Indeed, in spite of the carry- 


ing out of my entire system of technique they have suffered 
no permanent injury. 


(6) The harmlessness of palpation behind the screen we 
must attribute to the fact that for stomach examination deeply. 
penetrating and therefore inactive rays are employed ; further, 
that these rays which have traversed the patient’s body are 
greatly weakened as well as fiitered, and finally that the ex- 
posure of the hands occurs only a few seconds at a time at 
intervals. The resulting slight changes are apparently recov- 
ered from by the regeneration power of the tissue which has 


- been experimentally demonstrated by recent work of Jollasse 


and others. 


I conclude then that the examination of the stomach as 
practiced by me is entirely harmless to the operator. 


| 
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BOOK REVIEW. 


Rontgenatlas der Lungentuberkulose. Von Dr. Otto Zieg- 
ler, Dirigierender Arzt der Heilstatte Heidenhaus bei Han- 
over und Dr. Paul Krause, I. Assistenarzt an der Heilstatte 
Heidenhaus bei Hanover. (Zugleich I]. Supplement-Band zu 
Beitrage ziir Klinik der Tuberkulose, herausgegeben von Prof. 
Dr. L. Bauer.) A. Stuber’s Verlag im Wurzburg, 1910. 


This splendid atlas consists of 61 reproductions upon special 
photographic paper. There is a short preface and 16 pages of 
reading matter as an introduction. Each plate is accompanied 
by a history of the case with physical and laboratory findings 
in full. The post-mortem findings are given in several cases. 
The photographic reproductions are about five by seven inches 
in size, reduced from plates of about eleven by fourteen 
inches. They are beautiful in detail. 


For the study of the Roentgen findings of the tubercular 
chest and its value in comparison and conjunction with the 
physical examination, this book offers splendid evidence. A 
conservative frankness lends satisfaction to the critical reader. 

There are short paragraphs of comment attached to each 
case report, which becomes especially pertinent where the 
post-mortem furnishes the means of estimating the amount of 
pathology projected upon the Roentgen negative and the cor- 
rectness of the interpretation. 

There is no doubt that this is the best atlas upon the tuber- 
cular chest that has been presented up to the present time. 
It should find its way to every physician who is attempting to 
diagnose chest pathology. Especially, should this book be in 
the hands of every physician and roentgenologist who is in- 
terpreting lung negatives. As a reference book its value is 
paramount. Price, 40 marks. (S.) 
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The Medical Profession mourns the loss 
of 


DR. MIHRAN K. KASSABIAN 


cANNOUNCEMENT 

| of the 

| Next Annual Meeting 
To be Held September 29-30 and October 1 


at the 


Hotel Cadillac, Detroit, Michigan 


Through the courtesy of the president, Dr. George E. 
Pfahler, of Philadelphia, Pa., we submit the following as a 
preliminary program. 
" A perusal of the titles of the papers will show that the 
is papers which the committee has thus far secured are of the 
highest quality, and it is confidently expected that many other _ 
valuable papers will be presented. 

The space allotted for the manufacturers’ exhibit has all 
1 been sold, and the makers of roentgen apparatus will display 
"i at this meeting the latest and most improved types of genera- 

tors and specialties. 

tt The committee having in charge the plate exhibit reports 
many reservations of space for the demonstration of plates, 
and it is confidently expected that a large series of excellent 
and instructive roentgenograms will be shown. 

The lantern slide feature of the meeting is also deserving 
of careful attention, and promises to be very <fruitful of in- 
structive ideas. 


yay 
| 
EDITORIAL 
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Preliminary Program 


“Stereoscopic Examination of the Chest.” 
Dr. KeEnNon H. DuNHawM, Cincinnati, Ohio 


“The Diagnosis of Gastric and Duodenal Ulcer by Means of the Roent- 
gen Rays. 


Dr. Howarp E. Assury, Baltimore, Md. 


“Skiagraphic Delineation of the Head of the Pancreas” (with Lantern 
Demonstration). 


Dr. A. W. Crane, Kalamazoo, Mich. 
“Fluoroscopy of the Gastro-Intestinal Tract.” 

Dr. Epwarp H. Skinner, Kansas City, Mo. 
“Kimnemotographic Roentgenography.” 

Dr. Fepor HAENISH, Hamburg, Germany. 
“Kimnemotographic Roentgenography.” 

Dr. Lewis Grecory CoLte, New York. 
“Stereoscopic Radiography as an Aid to the Surgeon.” 

Dr. Emit G. Beck, Chicago, Ill. 
“The Removal of Foreign Bodies under Fluoroscopic Examination.” 

Dr. CHarLes F. Bowen, Columbus, Ohio. 
“A Localizer for General Use.” 

Dr. CLARENCE E. Coon, Syracuse, N. Y. 
“Description of a Method of the Measurement of the Female Pelvis.” 

Dr. Wittis F. Mances, Philadelphia, Pa. 
“Serious Mental Disturbances Caused by Painless Dental Lesions.” 

Dr. Henry S. Upson, Cleveland, Ohio. 
“The Value of Roentgen Examinations in Oral Surgery.” 

Dr. I. M. ScHAMBURG, New York. 
“Demonstrations of Lantern Slides or Negatives of Special Cases.” 

By Various MEMBERS. 
“Demonstrations of Mastoid Skiagrams.” 

Dr. Sypney F. Lance, Cincinnati, Ohio. 
“The Attitude of the Law Toward Roentgenology.” 

Dr. Percy Brown, Boston, Mass. 
“Physics and Optics of Stereoscopic Roentgenography.” 

- CiypE M. Snook, Philadelphia, Pa. 

“Chronic Joint Diseases from the X-ray Point of View.” 

Dr. RoLAND HAmmMonpn, Providence, R. I. 
“Case of Prostatic Hypertrophy—Symptomatic Cure by X-rays and 

High Frequency Currents.” 

Dr. Sinccair Tousy, New York, N. Y. 
“The Use of Radioactive Bodies in Comparison with the X-rays.” 

Dr. W. S. Newcomert, Philadelphia, Pa. 
“Anti-Operative and Post-Operative Treatment of Malignant Disease.” 

Dr. Russet: H. Bosces, Pittsburg, Pa. 
“Enlargement of the Thymus Gland Treated by the X-rays.” 
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ROENTGEN INDEX 
july 1909— June 1910 


Containing a nearly complete list of Roentgenological essays and 
papers in the American and English medical press with the addition 
of many titles from the German. 

Compiled by 


David R. Bowen, M. D., Rome, N. Y. 


Writer’s name ard address in Authors’ Directory following. 


The heavy ppeot numbers (36) refer to Directory of Periodicals immediately following 
this list. 


APPARATUS AND TECHNIC OF MEASUREMENT, EXPOSURE METERS, ETC. 


Exposure Meter, The. A New Help for Roentgenography. 
(The Winter-Peabody Slide-rule.) 
Sarna 36 (xiv iv). Dec. 21, ’09, p. 253. 
Control Scale for the Correct Choice of Tube and Exposure Time. 
eez, 36 (xiv ini). 12, ’09. 
Abst. 7, Mar., ’10, 146. 
Measurement, On the; of the Intensity of Roentgen Irradiations. 
Walter, 11. Oct., 09, p. 134. 
Measurement of the X-Rays. Instruments for the Direct. 
Villard, 11. Sept., 09, p. 107. 
Measurement of the X-Rays, tthe Physical. 
Allen and Dunham, 11. Jan., ’10, p. 242. 
See also Transactions of Am. Roentgen Ray Soc., 1907. 
Plate Exhibit Rack. 
Gray, 7 Dec., 09, p. 39. 
Screen, Intensifying. (Gehler Folie.) 
Albers-Schonberg, 78 No. 23, ’09. 
Long Abst., 11. Mar., 10, p. 313. 
Screen, Intersifying (Gehler Folie). 
iRosler, 36 (xiv iv). Dec. 21, 10, 267. 
Screen, Urarium Intensifying, A Very ‘Adaptable: for Roentgen Plates. 
Forssell, 36 (xiv vi). Feb. 24, ’10, p. 419. 
Shutter for Teleradiography, Instantaneous. ' 
Hall-Edwards, 11. July; ’09, p. 38. 
Shutter, An Automatic; for Instantaneous X- Ray Exposures. 
Hazleton, 11, Nov., p. 179. 
36 (xiv v). Jan. 18, '09, p. 346. 
Stereometer, Furstenau’s Roentgen. 
Ed. 11. Nov., ’09, p. 181. 
Technic, Improved Roentgen Ray. gpg target tube.) » 
Levy-Dorn, 33. Dec. 9, 09, p. 2170. 
Technic, Improved Roentgen Ray 
Dessauer, 59. Feb. : 20, 710, vi No. 8, 
Technic, Improved Roentgen Ray. 
‘Dessauer and Wiesner, 59. Nov. 2, ’09, p. 2268. 
Abst. 11. Jan., 710, p. 258. 
Roentgenography, Actual Instantaneous. 
Dessauer, 36 (xiv 4). Dec. 21, '09, p. 250. 
Roentgen ere with One Induction Impuise. 
Koch 36 (xiv 5) Jan. 18, ’10, p. 345. 


BISMUTH. 


Bismuth Subnitrate and Other Bisruth Preparations Used in Roentgen Diagnosis, The 
aes of the Poisonous Action of. 

Schumm and Lorey 36 (xv 3). June 2, ’10, p. 150. 
Bismuth Subnitrate Vaseline Paste, Poisor ing a 

David and Kaufman, 39 Oct., *09, 70. 
Bismuth from Subnitrate in the Use of. 

Anderson, Jan., 

Bismuth Poisoning, The 
Beck, E. G., 26. Apr. 23, 


206 
a 
j 


AMERICAN QUARTERLY OF ROENTGENOLOGY 


Tuberculous Sinuses, Results of Injection of Beck’s Bismuth Paste in, 
(Careful summary, mostly commendatory. Three Roentgen plates.) 
Baer, 21. Oct., 09 p. 318. 
Tuberculous Sinuses, Bismuth Paste Treatment of. (With radiographs.) 
Ridlon and Blanchard, 5. Aug., ’09, p. 35. 
Abst. 43. Aug. 7, ’09, p. 478. 


DERMATITIS, CARCINOMA, UNTOWARD EFFECTS. 
OPERATOR. 


PROTECTION OF 


Cicatrices, Roentgen, Improvement of by a n Injections and the Quartz Lamp. 
Becker, 36 (xiv 3). Nov. 12, ’09. 
Abst. 7 Mar., ’10, p. 146. 

Costal Cartilages, Premature Ossification of a. . Possible X-Ray Injury. 
Wiesner, 58. May 24, "10, p. 

Carcinoma, X-Ray. 
¥Ed., ‘is. an. 8, "10, p. 134. 

Carcinoma, Roentgen . ay 
Rowntree, 19. Sept. 25, "09, p. 862. 

Carcinoma, X-Ray and Other Severe X- Ray Lesions, Surgical Treatment of, 
Porter, 44. Oct., 09, p. 357. 

Dermatitis, X-Ray, Its Cure and Prevention. 
McCoy, 3 Nov., ’09. 

Abst. 11. May, ’10, p. 401. 

Dermatitis, Pathologic Histology of X- Ray, and Early X-Ray Carcinoma. 
Wolbach, 44. Oct., 09, p. 415. 

Dermatitis, XiRay, and Protection. 
Hall-Edwards, 11. May, '10, p. 374. 

Dermatitis, Radio, and Its Experimental roduction in Animals, 
Rowntree, 11. Sept., 09, p. 104 

Hyperkeratosis Subungualis (Unna) as a Roentgen Injury. 
Wehrsig, 58. Aug. 10, ’09, p. 1644. 

Reaction, a typical, to Roentgen Ray Exposures and Little Known Sequelae. 
Zehden, 17. Jan. 3, '10, 

Safety of X-Rays to Modern Radiologist. 
Pirie, H., 11. Mar., ’10, p. 314. 

‘Testicle, The Influence of Roentgen Rays on. 
Simmonds, 36 (xiv 4). Dec. 21, 09, p. 229. 

Ulcers, X-Ray, Cured by Hilton’s Method. 
Savill, 48. Dec. 18, 09, p. 1811. 

Long abst., 11. Mar., 10, p. 334. 


DIAGNOSIS OF PATHOLOGICAL CONDITIONS. 


Acromegaly, Clinical and Radiologic a ay in a Case of. 
otky, 36 (xiv 5). Jan. 18, 710, p. 323. 
Aneurisms, Aortic, X-Ray Study of 25 Cases of. 
Lange, 28. Feb. 18, "10, p. 219. 
Brain TuMor. 
3rain Tumors, The Radiography of Intracranial Processes in Internal Medicine with 
Especial Reference to. 
Klienberger, 36. Oct., 
Brain, Tumor of the Base of, Diagnosed by the a ae Ray. 
Algyogyi, 36 (xiv 4), Dec. 21, °09, R: 257. 
Pituitary Tumor in Its Surgical Relations. (With es radiographs of normal and 
pathological sella turcicae.) 
Church, 43. july 10, ’09, p. 97. 


Bone 


Achondroplasia. 
Fussell, McCombs, de Schweinitz and Pancoast, 48. Nov. 13, "09, p. 1614. 
Achondroplasia and Cretinism, The X-Ray Diagnosis of. 
Pancoast, 7. Mar., 710, p. 87. 
Atrophy, An X-Ray Study of Bone. 
Corson, 8 Mar., 10, p. 289. 
Bones and Joints, Differential Diagnosis of Pathologic Conditions of by the X-Ray. 
(Cushway, 22. Sept., 09, p. 105. 
Carcinomatosis, Skeletal. (Includes correspondence with several roentgenologists.) 
Hawley, 8 May, '10, p. 636 
Caleaneodynia, A Case of. 
Morton, 11. Dec., °09, p. 210. 
Cysts of the Long Bones. 
Simmons, 18. Sept. 16, ’09, p. 392. 
Exostoses, A Case of Multiple. 
Mollow, 36 (xv 3). June 2, ’10, p. 173. 
Exostosis of Os Calcis, A Case of Extraordinarily Large. 
Janowsky, 36 (xiv 4). Dec. 21, 710, p. 268. 
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Fragillitas Osseum Universalis, A Case o 
Kienbock, 36 (xv 3). June yf 10, p. 143. 
Leontiasis Ossea, A Case of. 
Cole, J. J.. 22. Sept., 09, p 
Osteo of the Tuberosity of ‘Tibia and the So-called Osgood-Schlatter 
Jisease 
Kienbock. 36 (xv 3). June 2, 10, p. 135. 
Osteitis Deformans, Two Cases of, 
Mainwaring-Waustc, July 3, p. 12. 
Osteomyelitis Chronic. 
‘Beck, Carl (Chicago), 73a. Feb., ’10, p. 113. 
Osteomyelitis of the Lower Jaw. (Surgical treatment. Five x-ray plates.) 
xermain, 43. Sept. 18, p. 924. 
Ossification ‘Centers, Inflammation asa Factor in the Development of. 
Dachtler, 7. Mar., "10, p. 113. 
Sarcoma of Bone, A Note on. 
Barling, 73a. June, 10, 28 
Sarcoma, Bone. (Iwenty cases. Ra by Jaches.) 
Buerger, 73a. Oct., 09, p. 431 
Sarcoma of Bone, Diagnosis of by Means of ‘the X- Rays. 
Granger, 11. May, °10, p. 372 
Scaphoid (Tarsal), Isolated Disease of, in Children as a Symptom of Disturbance in 
Development. 
Behn, 36 (xiv 4). Dec. 21, ’09, p. 362. 
Striation of the Metacarpals and wes | in Case of General Tuberculosis.. 
Mitchell, 11. Dec., ’09, p. 211. 
Synostosis, The Radio- ulnar. 
Kienbock (xv 3). May 3, 710, p. 93. 
Syphilis of Bone in Roentgen Pictures. 
Friedrich, 81 (xii i). °10. 
Tuberculosis, Bone, Importance of of. 
Davidson, 53. July 10, ’0 
Spina Ventosa and Lupus, the of. 
Rieder, 36 (xv 3). June 2, 710, p. 125. 
Bone Sesamoid. See 
Calcification. See Ossification. 


Catcuti, URINARY. 


Calculi, Progress in the iy eat of. (Read before Western Surgical and Gynecologi- 
cal Assoc., Dec. 20 
Eisendrath abst. 438. 19, p. 647. 
Caleuli, Renal, Diagnosis and Treatment of. 
Smith. Read before State Med. ray | of Wisconsin. 
Keport 43. Aug. 7, ’09, p. 4 
Calculus, Ureteral, Diagnosis and Treatment of. 
iRigdon, 23. Nov., 
Calculi, Renal, Biliary, and Vesical, Kray in Diagnosis of. 
Childs, 30. Mar., 710. 
Calculi, Renal and Ureterat, The were of. (Thirteen full-page plates.) 
Blythell, 50. Oct., ” 
Abst. 11. Feb! "10, p. 299. 
Calculus, Urinary, Value of X- en 4 in. 
Crawford, 60. Jan., 
Calculus, Ureteral (Clinical 
Furniss, 69. April, p. 402. 
Calculus of the Ureter. 
Fox, 22. Sept., ’09. 


CARCINOMA, 


Carcinoma of the Stomach, Two Cases Diagrosticated by the X-Ray. 
Lange, 43. Mar. 12, ’10, p. 373. 
Carcinoma of the Stomach, Roentgen Rays in the Diagnosis of. 
iPfahler, 61. Aug. 21, 09, p. 353, 
Cancer, Gastric, X-Ray Evidence in. 
Crane, 43. Dec. 11, 09, p. 1962. 
Cancer of the Intestines, ay of. (X-ray part by C. M. Cooper.) 
Cheney, 4 Feb., ’09, p. 211. 
Constipation, Radiographs of a ‘Boy Aged Three Years, The Subject o i 
Spriggs and Hugo, 20. April, ’10. 
Constipation, Investigation of, by the X-Ray. 
Herz, 70. May, °10, p. 705. 
Ear and Nose Disease. eg Importance of Roentgen Examination in. 
Jansen 34. July ’09. 
Eye, Ear and Throat Diseases. The gp of the X-Ray in. 
Skinner 46 and 46a. June, 710 
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Epileptics, The Roentgen Findings on the Skull of. 
Redlich and Schuller, 36. (xiv 4). Dee. 21, "09, 


ESOPHAGUS, 


Esophageal Diseases. 
Kaufman and Kienbock 78. Sept. 2, 710. 
Esophageal Stricture. A case of Traumatic in a Child Two Years Old. (Radia 
graph by Holding). 
Ross 2. Jan., ’10, p 27. 
Esophagus. Additions to our Knowledge of Diverticula in, 
Sjogren 36. (xiv 2). Oct., ’09. 
Exostoses. See Bone Disease. 
Heart. Dislocations of (Six plates without text) 
Kohler 11. Mar., 710, p. 317. 
Irtestines, See Stomach and. 
Hip-joint Disease. Diagnosis of Tuberculous, 
Stern 20. Nov., ’09, p. 686. 
Hip-joint Obscure Affection of. (5 Case Reports, X-Ray plates). 
Legg 18. Keb. 17, 
Hip-joint Toxic Arthritis of in Children. 
Hoke 5. Aug., ’09, p 44 
Hip-joint Congenital Dislocation. 
Bradtord 5 Aug., ’09, p 57. 


Joint DIsEAsEs. 


Epiphyses. om Disturbances of. 
hieman 36. (xiv 2). Oct., ’09. 
Joint Diseases. Skiagrams of Chronic, Omitting Tuberculosis and Syphilis. pp 457. 
21 text illustrations and 15 Plate skiagrams. 
Jacobson 58 (xx No. 5). 
Abst. 43. Jan. 1, 10, p. 87. 
Joint Diseases. Three Nontuberculous. (Case reports of Hypertrophic, atrophic, and 
Infectious Arthitis.) 
Watkins 25. Dec., p. 439. 
Joint 
ly 73a. June, 10, p. 561. 
Knee, po gaa of the. (An important contribution well illustrated with Roentgen 
plates). 
Jones Dec., 09, p. 969. 
Kidney, Floating, A Method of Demonstrating by the X-Ray. 
Lange 43. July 31, 09, p. 382. 
Kidney, Floating, Roentgen Diagnosis of. 
Denck 10. Vol. iv, No. 1. 
Kidney, Obsolesced Tubercle in, Value of — graplty and Cystoscopy in Detection of, 
Fenwick 19. July 3, 09, p. 16. 


LuNGs AND THORAX. 


Echinococcus in-Lung and Liver, The a. Diagnosis of 
toliow 36. (xv 3). June 2, 710, p. 167. 
Lung Deformities. The Diagnosis of Congenital. 
Chilaiditi 36. (xv 2). May 3, p. 108. 
Lung Findings, Radiologic and Autopsy ; Compared. 
von Dehn 55. May 29, °10, p. 863. 
Mediastinitis Anterior. Roentgen Ray Examination in. 
von Vehn 17. Mar. 14, ’10, p 
Tumors. Pulmonary, The Roentgen Di- gnosis of. 
Otten 36. (xv 1). Aug. 30, ’09. 
Abst 7. Dec., 09, p. 80. 
Thoracic Disease. Two Cases of, (Sarcoma and Unresolved Pneumonia). Presert- 
ing Similar Appearances on Radiographic Examination. 
Knox 11. Jan., ’10, p. 236. 
Tuberculosis, Pulmonary, Early Diagnosis of by the Roentgen Ray. 
Nelson 64, Dec., "09, p. 
Tuderculosis, Pulmonary, Comparative Physical and X-Ray Firdings in 120 Cases. 
Jacobi 55. Feb. 27, 710. 
Tuberculosis, Pulmonary, Early, The Radiographic Diagnosis and Classification of. 
Cole 4 June, 710. 
Tuberculosis, Pulmonary, Anatomy, Pathology ard Roentgenology of. 
Cohn 17. July 12, ’09, p, 1304 
Tuberculosis, Pulmonary, Roentgen Ray Diagnosis in. 
Lange 13. July, "09. p. 237. 28. Sept. 25, 09, p. 237. 
Abst. 11. Mar., p. 333. 
Tuberculosis Pulmonary. The X- Ray in the Diagnosis of 
Minor, 61. Mar. 19, 
Abst., 43. Apr. 21, 710, p. 1166. 
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Tuberculosis Pulmonary, - The Roentgen Diagnosis of. 
Leonard, 7. Dec., ’09, p. 27. 
Neuralgia, Trifacial. Case with + Concerning Interesting Radiographs. 
Hecht, 22, Sept., 09, p. 148. 
Ossification in Brachialis Anticus Roliowin Injury to Elbow. 
‘Tyson, 19. April 16, 
Loose Body vs Sesamoid Bone in oun "itead ‘of the Gastrocnemius. 
Case of Sesamoid (Review of Literature) 
Skinner, 61. July 24, 09, p. 153. 
Calcification and Its res ‘by the X- Ray. 
Fraenkel, E., 36 (xiv 2). Oct., ’09. 
Sesamoid Bone in the Tendon of the Gastrocnemius. Radiographic statistics of. 
Pancoast, 74. Sept., 
Prostate, Hypertroph: of Roentgen Ray Research in. 
urkhardt and Floreckey, 34. May, 10, p. 110. 
Sinuses. Sinusitis of the Accessory Nasal. 
Holding, 2. Oct., '09, p. 734. 


Spinat CoLtuMn. 


Cervical Ribs. Six Cases of, From the Clinic of Dr. W. E. Morgan. 
Saw er, 22. -Mar., °10. 
Cervical Ribs. Four Cases of, Two of Them Fiail like. 
Francine, 4. Jan., "10 
Cervical Vertebrae. Subluxation of the Third, 
Ryerson, 5 Feb., p. 
Spinal Deformities of, 
. 36. Part I (xiv 5) jan. 18, °10, p. 285. 
Part II (xv 2) Mav 3, °10, p. 66. 
Vertebral Tumors, On The Roentgen Diagnosis of. 
Pforringer, 36 (xv 1). Mar. 31, 10, p. 34. 


STOMACH AND INTESTINES. 


Duodenum, Examination of Stenosis of the, 
Holznecht, 34. May, °10, (cv 1-2) p. 55. 

Intestinal Stenosis. Early eg a Diagnosis of, 
Bacher, 78. July 22, 710. 

Pylorus, Stenosis of, and Roentgen Ray Diagnosis. 
onas, Nov. 4, 

Uleer of the Stomach Diagnosed Upon the Skiagram. 

Reiche, 36, (xiv 3). Nov. 12, ’09. 
Abst., 7  Mar., p. 145. 

Ulcer of the Stomach and Duodenum. Diagnosis of, by the Roentgen Ray, 
(Read before 112th An. Meeting of The Med. and Chirurg. aculty 
of Maryland. Baltimore, Apr. 26-28, °10. 

Adler and Ashbury. Abst, 48. May .21, 710, p. 1720. 

Shape of the Pathological Stomach. 

Groedel, 33. Apr. 14, p. 701 


DIAGNOSIS (GENERAL). 
Diagnosis. Roentgen Rays in. 
Caldwell, 63. Sevt., '09, p. 362. 
Abst., 7  Dec., 09. p. 969. 
Diagnosis. <A _ Brief Review of ee Apeeatens of the Roentgen Rays in, 


Caldwell, 6 Seovt., 
Diagnosis. <A Years ag With ays 

Pirie, G. A., July, 709, p. 27. 
Yiagnosis. Recent in Roe 


ntgen Ray, 
Leonard, 61. Jan. 29, 29. 
Diagnosis and Treatment. The Use of X-Rays in, 
Metcalfe, 19 Feb. 19, °10, p. 432. 
Roentger ographic Value of, 
Stov-r. 3 July, ’09, 
Roentgen Ray. Wh at May Be Suewn by Means of the, 
Stover, 30. an., °10. 
X-Ray, The Value of to the Railway Surgeon. 
Clark, 72. Sept., "09. 
X-Rav Work. Report of Cases. 
Gray, 66. Feb., 


EXAMINATION TECHNIC OF SPECIAL ORGANS AND REGIONS. 
Appendix and Right Uret-r, Anatomic, Pat’ ologic ard Clinical Stuai¢s of Lesions 
Involving, with Special Refererc> to Diagnosis and Treatment. 
Brown, Englebach and Carman 43. May 7, '10, p. 1471. 
Bladder, Roentgen Examination of, (‘ “Biocystography’”’). 
Von Lichtenberg, Dieten and Runge. 59. July 20, ’09, p. 1467. 
Bronchoscopy and Esophagoscopy. Gleanings from Experience. (Radiographs by 
ohrston ard Cole, L. G.) 
Jackson 43. Sept. 25, 09. p. 1009. 
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Circulation. Fluoroscopy in Research on the. 
Franck and Alwens 58. May 3, '10, p. 950. 
Colon Tube, The, and the High Enema. (Demonstrates usual 
success of enema in knee-chest posture, by radiographs.) 
Soper 43. Aug. 7, ’09, p. 426. 
Colon. The Norman Peristalsis of the. 
Holznecht 11. Feb., °10, p. 273 
Esophagus, Stomach, and Intestines. Experiences with Radiography in. 
Hurter 12. (xvi 1-2). 
Esophagus. The Routine Examination of the. 
Sooper, C. M. 4 Feb., p. 221. 
Gastro-Intestinal Tract, Radiographic Examination of the, from a Practical Standpoint, 
in connection with Gastro-Enteroptosis. 
Pancoast 40. Series xix, Vol. iii. 
Heart, Roentgen Examination of the, in the Carbonic Acid Bath 
Selig 55. May 1, ’10, p. 709 
Heart. ‘Roentgen Localization of the Left Auricle of. 
Jaffe 80. LXVIII 5-6. 
Heart and Great Bloodvessels. Orthodiagraphy in the Study of 
Claytor and Merrill 4 Oct. ’09, p. 9. 
Hepatic Area, Determination of the, by X-Rays, by 
Allied Methods. 
Benedict 61. Oct. 2, ’09, p. 652. 
Internal Organs. Bioroentgenography of. (Stomach and Breathing). 
Kaestle, Rieder and Rosenthal 81. (xii 1). 
Abst. 11. June, 710, p. 3. 
Kidneys. Simultaneous Roqnereety of Both “td Means of a Double-Cathode Tube. 
Groedel 36. (xiv 1), Aug. 3, ’ 
Abst. 7 Dec., p. 
‘Kidneys and Ureter. ‘Combined Cystoscopic and ae ern Examination of. 
Uhle, Pfahler, MacKinney, and Miller. Apr., 
Kidney, Pelvis of, Diagnosis of the Condition of, by Gauging and Tadbassnsie: 
Voelcker 9. Vol xc, No. 3, p. 
(Kidney) Deformities of the Renal Pelvis. (With 18 plates by Willey). 
Braasch 8 Apr., p. 534. 
Lung Apices, Failure of Both to Light Simultaneously on the 
Bittdorf 36. (xiv 3), Nov. 9. 
Abst., 7. Mar., ’09, p. 146. 
Mastoid Radiograms. Stereoscopic, (Technic). 
‘Lange 49. Apr. p. 437. 
Mastoid Region. X-Ray Examination of. 
Lange 7. Dec., . 
Mastoid Region. Clinical Value of Radiography in. 
iglauer, (Radiographs by l_a~ge) 4%. Sept. 25, '09, p. 1005. 
Pylorus and Duodenum. A new Method of Catheterizing. 
Einhorn. (5 plates by Cole, LG.) 53. Oct. 9, ’09, p. 595. 
Skull and Brain. Roentgen Ray Diagnosis of Lesions in. 
Schiller 27. Vol. xii, No. 22-23, Dec. 14, °09, p. 130. 
Stomach. Skiagraphy of the, 
‘Rudis-Jacinsky 61. June 4, 10, p. 1153. 
Stomach. X-Ray Examination of, 
Lange 65. Mar., ’10. 
Stomach. Roentgen Ray Diagnosis of Changes in Position and Shape of. 
Schlesinger and Holst 33. Sept. 2, 09, p. 150 
Stomach. Roentgen Ray Examination of the Motor ccomtniien of. 
Schlesinger 17. Feb. 10 
Stomach. Estimation of Secretory Functionin in Roer.tgen Examination of. 
Schlesinger 33. Apr. 7, "10, p. 667. 
Stomach. Roentgen Ray Pictures of the, During the Act of vomiting. 
Levy-Vorn and Mihlfelder 17. Feb. 0. 
Teeth. Roentgen Examination of the. 
Haenisch 11. July, ’09, p. 37. 
(Teeth) Roentgen Rays in Dentistry. 
Pfahler 48. Sept. 4, '09, p. 770. 
Ureter. See under Appendix, also Kidney (above). 
Urinary System. A Contribution to the re Diagnosis of the. 
Haenisch 36. (xiv 1). Aug. 30, 
Abst. 7 Dec., p 80 
Ureteric Catheter, The Shadowgraph, Value of the in Diagnosis of obscure Lesions of 
the Urinary Organs. 
(Ordinary ureter catheter armed with fuse wire. Plates by 
Kretchener 73a, June, ‘10, p. 598. 
Therex X-Ray Exanination of. 
Holland 11. Dec., p. 205. 


failure of, also usual 


Auscultatory Percussion and by 


Fluoroscope. 


7b Dec., *09. 


28, 


Potter.) 
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Vertebral Column, The’ Roentgen .\natomy of and the Roentgen Diagnosis of Verte- 
bral Injuries. 
Simon 36. . (xiv 6). Feb. 24. ’09, p. 353. 


FRACTURES AND DISLOCATIONS. 


A Case of Outward Dislocation of the. 
Winkler 6 (xiv 3). Nov. 12, 09. 
Atlas and Axis, Traumatic Lesions of the. 
Mixter and Osgood 5 Feb., ’10, p. 348. 8 Feb., 10, p. 193. 
Atlo-Axoid Fracture Dislocation. 
Pilcher 8. Feb., p. 208. 
Chauffeurs Fracture. 
Thomas 53. Mar. 12, 710, 437. 
Colles’ Fracture. Special to Lateral wveformity, 
Swett 61. July 24, ’09, p. 
Cuneiform Bone. (Carpal). IX Case of Isolated Fracture of. 
Maetzke 36. (xiv 4). Dec. 21, 09, p, 266 
Elbow Joint. Fractures about the, Roentgenographic Findings in, (with 20 reduced 
radiographs). 
Soiland 23. 09, 441, 
Hip-Joint. Roentgen tase of the more Common Injuries about the. 
Eastmond 6 Jan., "10, p. 19 
Humerus. Epiphyseal Fracture of the sJoeer End of. 
Berry 2. Mar., 10, p. 13 
Joint injuries X-Rays as a factor in -- NE in. 
Gray 75. June 24, 
Pathological Bones (Osteopsathyrosis) Fracture of and Their Treatment, 
Carl Beck, (Chicago), 73a. June, 710, p. 58 
Leg. Singular Combinations of Fractures of the. 
Lane 48. Feb. 26, ’10, p. 564. 
Skull, Radiographic Examination of Fracture ‘Children. 
Denks 16. (LXVI No. 2). Mar., ’” 
‘libia. Fracture of of, ether Part of the Condyle. 
Kienbock 2, p. 140. 
Vertebrae. Isolated Fracture of "he Transverse = ie of a Lumbar. 
Lange 61. Oct. 9, 09, p. 691. 
Fractures, Linear and Subperiosteal in Long Bones in Children. 
Coues, 43. Apr. 9, °10, p. 1204 
Fractures, Modern View of. 
Lawrence 56. Dec., ’09, p. 637. 
Fractures, of. 
Chene 31, May, ’10. 


FOREIGN BODIES: LOCALIZATION, 


Duodenum Foreign Bodies in ged, Pencil). 
Hastings 19. Feb. 12, ’10, p. 370. 
Esophagus and Air Bodies in. 
Hickey 45. Jan., °10, 
(Eye) Injuries from Foreign Bodies” Examined by the Roentgen Ray with Results of 
Operations. 
Sweet 67. Oct., ’09. 
Eyeball Improved Apparatus for Localization of Foreign Bodies in the, by the 
Roentgen Kays. 
Sweet 14. Nov., ’09. 
11. Nov., 09, p. 623 
Abst. 7% Dec., p. 71. 
Localizing of Foreign Bodies, An Unusual Case. (Needle in Sciatic Nerve). 
Talley 66. <Aug., 09, p. 123. 
weer Radioscopic, of Foreign Bodies. (Needle in Knee, False Teeth in Esoph- 
agus 
Cohn 33% June 2, ’10, 1039. 
Localization of Foreign Bodies. Simpie Method of. 
Miller 59 Aug. 10, ’09, p. 1645. 


GENERAL PRACTITIONER. 


X-Ray Examinations for the. 

ordan 11. Aug., ’09, p. 

Physician in General Practice. X- rg as an aid to the. 
Mason 41. Aug., 709, 

Practitioner, Shall the General, Use y™ "Tasdiionis Rays? 
Reichman 39. June, 10. 

Practitioner, Roentgenology for the General. 


Astragulus. 


ARTICLES WRITTEN FOR, 
Physician. 


Bowen 63. Nov., 42. Mar., 
Practiticner, Rocnigaetts in the Service of the General. 
oose 17. ay 3, 710. 
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Practitioner, X-Ray for the General. 
cClary 61. July 24, '09, p. 168. 
Roentgenologist. he Professional Position of. 
Stover 61. Jan. 1, p. 15. 
Roentgenology. Keview of. 
Boggs 75. Apr. 22, 
X-Ray, What the Physician Who Has No, Should Know 
Eberhart 77.. Sept. 09, p. 89. 
51. 25, 09, p. 323. 
54. Sept., ’09. 
57. Sept., 09. 
30. Oct., ’09. 


HOSPITAL AND LABORATORY NOTES. 


Bremen. The Roentgen Department of the in. 
Loose 36. (xiv 5). Jan. 18, ’09, 313 
Berlin. Roentgenological. 
Skinner 7 Mar., 10, p. 137. 
Europe. Notes and Impressions of, (Vienna, Munich, and Zurich.) 
Costa 11. July, "09, (cntd from June, '08) p. 46. 
Europe. Notes from Some of the Roentgen Laboratories of. 
Pftahler 7. Dec., "09, p. 15. 
X-Ray Work in Hospitals. 
Stevens 7 Mar., '10, p. 107. 


about it. 


INTERPRETATION. ERRORS IN, ETC. 
Interpretation, Errors of in Magutarncareghy. 
Imbert 81. Nov., ’0 
Interpretations. Roentgen Ray. 
McCurdy 68. Aug., ’09, p. 903. 
Interpretations, ‘Wrong, of Roentgen Findings with 
Roth 55. Mar. 6, 09, p. 382. 
Lung, Hilus Shadow in the Skiagram of the Chest. Anatomical Meaning of. 
traenkel, E. and Lorey 36. Nov. 12, ‘09. 
abst. 11. ‘Feb., "10, p. 288 
abst. 7. Mar., "10, p. 144. 
Roentgen Pictures, Concerning. 
Alexander 36. (xiv 6). Feb. 24, °10, p. 424. 
Roentgen Shadows. Formula for Computing Actual Size of Organs From. 
Geigel 58 Aug. 10, 09, p. 1646. 
Stomach, Misleading Evidences of Ra diology of the. 
Stille 12. Vol XVI, No. 2. 
Abst 43. May 2, '10, p. 1729. 


Calculi in the Urinary Passages. 


MrDICOLEGAL. 

Litigation, The Skiagraph in. 

Newcomb 29. July, ’09, p. 394. 

Medicolegal Aspects of the Roentgen Ray from the Standpoint of the Surgeon. 

Mason 76. VDec., 

Testimony, Competency of. Supreme Court of Iowa; State vs Matheson; holds that 
physician (not the radiographer) present when radiograph was made is compe- 
tent to testify concerning it. 

Reported in 43. Aug. 21, 


"09, p. 650. 


ORTHODIAGRAPHY. 
See also under Examination Technic, etc. 


Orthodiagraphy, Concerning the Knowledge of 

de Agostini, 36 (xv 2). May 3, "10, p. 114. 
Orthodiagraph, Value of the. 

Van Zwaluwenburg, 45. 


May, 710, p. 211. 


SOCIETIES. 
Roentgen Club. (Cincinnati. Organized Aug. 7, ’09.) 
28. 14, p. 195. 
Roentgen Society, The Sixth Congress of the German. (Detailed report.) 
Groedel, 11. June, 710, p. 31. 


THERAPEUTICS OF SPECIAL LESIONS. 


Acromegaly, Giantism, Tumors of the Hypophysis; 
3éclére, 11. Oct., ’09, p. 2. 

Bronchitis, Chronic and Bronchial Asthma, Roentgen Ray 
Schilling, 58. May 3, °10, p. 956. 

Cancer, Treatment of by Radiothe ‘Tapy and by Radium. 
Sequeira, 13, Aug., 09, p. 75. 


The Radiotherapeutic Treatment of. 


Treatment of. 
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Cancer, The X-Ray Treatment of. 
Edmondson, 1. Jan., 1910. 
Cancer, X-Rays and. 
Dickson, 25. Aug., 1909, p. 80. 
Cancer, Place of the X-Ray in the Treatment of. 
Price, 69. Nov., 1909, p 
Carcinoma of the Breast, Relation of the X-Ray to. 
Newcomet, 68. Nov., 1909, p. 119. 
Carcinoma of the Uterus, Preliminary Report on Postoperative Roentgen Irradiation 
Following the Radical Operation for. 
Dachtler. 
(Cancer) Roentgen Ray Treatment of Malignant Disease. 
_-eonard, 6 Dec., 1909. 
Abst. 43. Jan. 29, 1910, 410. 
(Cancer) X-Rays in the Treat:rent of Malignant eae. with 31 Case Reports. 
Iredell, 48. July 17, 1909, p. 143. 
Epithelioma of the Lips and Mouth, The Treatment of. 
Pfahler, 3. Feby., 1910. 
Fibroids, Interstitial Uterine, X-Ray ‘I reatment of. 
Bordier, 11. Dec., 1 1909. 
Gastric Ulcer, Treatment of, with ——— Reference to Belladonna and the X-Ray. 
Bassler, 62. Sept., 
Goitre, The Roentgen Treatment of. 
reund, 11. June, 1910, p. 13. 
Goitre, The Roentgen areent of. 
Schwarz, 78. Nov. 25, 1909. 
Goitre, The Roentgen Treatment of. 
V. Eiselberg, 78. Nov. 18, 
Abst. 43. Jan. 910, “Moen 
Goitre, Exophthalmic, Favorable Influence Roentgen ‘Rays on. 
Kuchendorf, 33. May 26, 1910, 
Goitre, Treatment of Ordinary and with Special Reference to the 
Roentgen Method. 
Carl Beck (N. Y.), 7 Mar., 1910, p. 99. 
Gynecology, X-Kays in. 
Hasleton, 19% Aug. 21, 1909, p. 461. 
Gynecology, Roentgen Therapy in. 
Griscom (9 case (Summary and bibliography), 61. 
June 25, 1910, p. 
(Gynecology.) Beneficial Influence os Bocnenit Rays in Disturbances of the Period 
oat Other Diseases = Women 


Fraenkel (M), 36 Oct., 1909. 11 Mar., 1910, p. 310. 
Hypertrichosis, The Failure Ray Treatment of. 
Rice, 43. Jan. 1910 126. 


(Hypertrichosis) A Novel Pechnic "tee Epilation. 
Bordier, 11. P ec 1910, p. 260. 
Lupus, Treatment of, b: oentgen Ray s and Finsen Arc jee. 
Frank, 36 (xiv 4). Dec. 12, 21, 1910, p. 264. 
Myomata, Roentgen Ray and Operative Treatment of. 
Schindler, 33. -Mar. 3, 1910, p. 413. 
Nephritis, X-Rays in Chronic. 
Lenne, 32. Aug. 1, 1909, 338. 
Nevi, Vascular, Roentgen Ray Cure in ve Cases of. 
Schmidt, 33. Dec. 30, 1910, p. 2316. 
Pruritis Ani, _ Special Reference to Its Treataent by Roentgen Rays. 
Le Fevre, 63. May, 1910. 
(Pruritis) Roentgen Ray Treatment of Nervous Itchirg of the Skin. 
Schmidt, 52. Jan. 19, 1910. 
Psoriasis, Value of the Roentgen Ray in the Treatment of. 
Richardson, 71. ov., 1909, p. 191. 
Ringworm, Supposed a Attending X-Ray Treatment of. 
Cooper (R. H.), 19% ‘Aug. 21, 1909, p. 454. 
Tumors, The Roentgen Treatment of Deep- seated. 
Schmidt, 36 (xiv 2). Oct., 
Abst. 7 WDece., 1909 85. 
Tumors, Some Inoperable, ee Treated by the X-Ray. 
Lawrence, Aug., 1 
Thyrolingual Duct, Patent, and Its Affections. (Three cases, use of X-Ray.) 
Comroe, 68. Mar., 1910, p. 
Ocular Lesions, Roentgen Ray Flashes for Serious. 
Linnell, 38 Sept., 1909, p. 394. 
Thoracic (Intra) Diseases, e Technic of Treatment by ee mye. 
Jessen ard Rzewuski, 36 (xiv 6). Feb. 24, 1910, 22. 
Skin = Ra = summary, five case 
Oct., 
Skin Diseases” "Use of X- Rays in. 
Pirie (H.), 48 Mar. 19, 1910, p. 774. 
Long abst., 11. May, 1910, p. 398. 
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Tuberculous Cervical Adenitis, The Treatment of by the X-Ray. 
Leonard, 43. May 14, 1910, p. 1596 
Tuberculous Glands of the Neck, Treatment of by the Roentgen Rays. 
Davis, 42. Jan., 1910, 
Tuberculous Lymph Adenitis, Cervical, ae Tuberculous Dermatosis, Treatment of by 
the X-Ray. 
Boggs, 61. Feb. 19, 1910, p. 380. 
Tuberculous Adenitis. 
olding, 2. Mar., 1910, p. 140. 
Tuberculosis, Bone and Joint, Roentgen Treatment of. 
Iselin, 34 Jan., 1910, p. 483 
Tuberculosis, Laryngeal, Treatment of, with Ry Roentgen Ray Exposures. 
/ilms, 33. Feb. 10, 1910, 
Abst. 43 Mar. 19, dio. p. 1015. 


THERAPEUTIC METHODS AND DOSAGE, PROTECTION OF THE PATiENT 


Dosage, A Standard Notation of X-Ray Tubes for. 
Watson, 11. Jan., 710, p. 255. 
Dosage, The Question of. 
Christen, 36 (xv 1). Mar. 31, 1910, p. 31. 
Dosage Measure, Researches Concerning the Importance of Roer.tgen Ray Quality for 
the Direct. 
Schmidt, 36. (xv 1). Mar. 31, 1910, p. 38. 
Dosimeter, The ‘Milliamperemeter as a. 
Walter, 36 (xiv 5). Jan. 18, 1910, p. 342. 
Dosage of Roentgen Rays by ie? Technic in Daylight. 
Strauss, 33. Mar. 3, 1910, p. + 
Dosage, Roentgen Ray, Improved Means of. 
Schwarz, 59. Dec. 14, 09, p. 2578. 
Abst. 43. Jan. 22, 1910, p. 331. 
Dose, Measurement of the Erythema by the Millicmmeter. 
Walter, 36 (xiv 2). Oct. 30, 1909. 
Abst. 11. Jan., 1910, p. 239. 
Dosimetrically Gauged 1 ubes, Ray ‘eng with. 
Schmidt, 6B April, 1910, p. 374 
Filter, [Role of the, in Radiotherap 
Bordier, 11. Mar., 1 1310, p. 315. 
Intermittent A-Rays, Action of, on General Metabolism and Chronic Degenerative 
‘Changes of the Eye. 
Cook, 53. May 7, 1910, p. 779. 
Radiotherapy. (General, with case reports.) 
Van Allen, 2. Mar., 1910, p. 151. 
Radiotherapy. (Very general summary.) 
Dickson, 24. Sept., 1909, p. 30. 
Roentgen Therapy, The Principles of. 
Tousey, 61. Apr. 16, 1910, p. 807. 
Roentgen Treatment, Massive Dose. (By use of the iron wire screen.) 
Kohler, 58. Nov. ¥9, 1909, p. 2314. 
Abst. 43. Jan. 1, 1910, p. 89. 
Roentgen Therapy, with Short Exposure. 
Schmidt, 36 (xiv 4). Dec. 21, 1910, p. 265. 
Roentgen Therapy, Rapid. 
Albers-Schonberg, 36 (xiv 2). Oct. 30, 1909. 
11. Dec., 1909, p. 204. 
Roentgen Therapy, Deep, without Injury to the Skin. 
Kohler, 36 (xiv 1). Aug. 30, 0 
11. Oct., 1909, p. 141. 
Abst. 7. Dec., 1909, p. 82. 
Roentgen Therapy without the of Dermatitis. 
Geyser, 62. Oct., 1909, 289. 
Skin, the, An Apparatus for hendeving Less Sensitive (by Compression) during Deep 
Irradiation. 
Schmidt, 36 (xv 2). May 3, 1910, p. 117. 
Therapeutic Applications of the X-Rays. (Exhaustive bibliography of 34 pages.) 
Bachem, 36 (xiv 4). Aug. 30, 1909. 
Therapeutic Reaction to the X-Rays, Ly Early. 
Schmidt, 33. June 9, 191 
X-Ray Treatment, Therapeutic Facts sol Oservations of. 
Mick, 42. April, 1910. 


FOCUS TUBES AND INVESTIGATIONS OF. 
Tube, The Puncture of a Vacuum. i 
Knipers, 11. Nov., 1909, p. 188. 
Tube, Regeneration of the Focus. 
Beckett, 11. Oct., 1909, p. 150. 
Tube, A Modified ‘Cornell’ X-Ray. 
Sutton, 43. July 3, 1909, p. 29. 


216 © AMERICAN QUARTERLY OF ROENTGENOLOGY 


‘Transparency of Matter for X-Rays not Affected by Transverse Radiation from a 
Second Tube. (Contradiction to claim of O’Donnel in 48. Apr. 17, 1909). 
Millikan and Moore, 43. Sept. 25, 1909, p. 1026. 
Roentgen Rays, Distribution of from a Focus Bulb. 
Kaye, 11. May, 1910, p. 381. 
Roentgen Rays, Emission and Transmis 


on of. 
aye, 11. July, 1909, p. Be pe 1909, p. 81. Sept., 1909, p. 110. 
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